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A TAX) DRIVER TELLS HOW HE PUT 
NEW LIFE INTO HIS SLUGGISH CAR 



Read how this new kind of spark plug 
peps up lazy, spark-weary motors 

f, TT‘s an lazing. the dillcTtntv in the way my car runs 
i si tii c: I put in tlmse new \>iUi-l ite Spark IMngs!"' 
That's what owners of nil makes uf urs are saying as 
increasing tin ujsaiuis change to tins sensational new 
kind of sj ia |L jllllg. 

f Mien this one simple change ludih 1 1 ■ a. j net tel of ipuck, 
sure starling For sluggish motors — o| Hashing pickup 
anti power — ol .smooth, even engine performance at all 
speeds — of snhsumii.d savings due to ekininatn <i i uf 
gas waste. 

The performance uf any ear depends upon the clli- 
ciemy ol us ignition >ystcni. Anil An to- Lite Spark Plugs 
have keen cv.pt vsnl> developed lay ignition engineers to 
in> lease the elMctciicv I the ignition svsleni by working 
in halaiu eil harmony with it. Filey lire with less elec* 
i j Mid spam — and dial means a smooth, uniform flow id 
power, w it.li la silt pickup and livelier engine pcifoi mance, 
Next time you see the Auto-Lite sign, why not vmp 
lor a five inspect mu of your spark plugs.* t, leaning and 
proper setting o I dir eke nodes cos is milk a Cm lliiis; 
and you will san money by replacing worn-out plugs 
ii id. new Auto-I .i tes — ilicv L ost nu more. 
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THE STORY OF STEENSTRUP 



I N 1901 a young Danish toolmaker 
began work in the General Electric 
shops in Schenectady* One day he 
hit on an idea for making a machine 
safer and more efficient. The boss 
had his doubts, but Chris Stcenstrup 
proved his idea would work. Today, 
beloved by his fellow engineers, with 
110 patents to his credit, Chris is still 
looking for ways to improve things. 

Chris welcomes tough engineering 
assignments. For instance, he solved 
one of the toughest problems in the 
building of Dr, AlexandersOn’s great 
radio alternators which made possible 
radio communication with Europe 
during the World War. Back when 
there were very few domestic electric 
refrigerators in the country, Chris 
got the job of devising a long-lived 



and efficient refrigerator. After months 
of work he designed a mechanism 
that ushered in a new era in American 
living. For from it General Electric 
developed the first Sealed -in-steel re- 
frigerator mechanism — the principle 
that has helped bring the comforts of 
electric refrigeration to 14 million 
American families. 

Chris Stcenstrup' s contributions to 
more comfortable living are typical 
of the hundreds made by General 
Electric men and women. For years 
they have been putting electricity to 
work in the home and in industry, 
helping to make all manufactured 
products more plentiful and less ex- 
pensive, enriching our lives — provid- 
ing .More Goods for More People at 
Less Cost. 



G-E research anti engmeering have sated the pub tic from ten to ane hundred 
dollars for every dollar they have earned for General Electric 
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"Hope to be seeing you soon/' . . - “Gee, it's swell 
to hear your voice/* - , . “We're all well here/' 

No great words of business or state are these — 
just the homey, every-day conversations that axe 
America* The thoughts and hopes and remem- 
brances that bind families and friends together. The 
flow of understanding that helps to make this a 
united nation. 

Always the Bell System stands ready to help 
. ■ * to do its part quickly, cheaply, courteously, in 
the manner of a friend. 
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Billion-Bushel Market Place 

V 7ENTURING for the first time, unenlightened* into 
* that vast hall at the foot of LaSalle street in Chi- 
cago, you'd wonder what was the bitter argument 
among those shouting, gesticulating men. Fists and 
fingers fly, but there are no casualties; for this appar- 
ent disorder is in reality the orderly trading of unhar- 
vested grain crops in the world’s largest commodity 
market place— the Chicago Board of Trade, where five 
billion bushels of wheat alone were bought and sold 
last year* One of those flying fists may be signaling a 
$10,000 sale. A feature in the July issue takes you 
behind the scenes on the Board. 

Masters of Destruction 

O AGING a four-horse team in front of the movie 
camera, the stunt driver closes a switch, leaps, 
and the wagon dissolves in the roar of a dynamite 
bomb, wheels flying high. Shells burst five feet from 
soldiers in war scenes* Atlanta bums safely in jets 
from an oil pipe line. Read next month about these 
Hollywood destroyers who play with powder. 



B 1 ? fires were once little, and 
the difference between a flick- 
er and a conflagration is a matter 
of minutes, In the July issue Chief 
Peter Kiernan of the Newark Fire 
Department offers sound advice 
for emergencies— what's the first 
thing to do with an electrical fire, 
with blazing grease in the kitchen, 
with burning clothes? Here’s one 
tip In advance: if you smell smoke, 
feel the door before you open it to 
investigate; if it’s hot, don't open. 
Death's on the other side. 

Earth Goes to Sea 

JLJOW deep is a farm? Skin off 
the six to eighteen inches of 
topsoil and you have no farm, only 
a sterile wedge of earth* Yet that's 
what’s happening; every year 
three billion tons of fertile soil are 
eroded from American farms, 
flowing to sea in muddy rivers, 
darkening the sky with dust 
storms. But Unde Sam has begun 
to fighl back* An article in July 
tells of the war against erosion 
with soil-stopping furrows, dams, 
trees iutd crop rotation. 

Secrets of Slugging 

pEW baseball thrills compare 
with hitting a homer with the 
bases full. It should be easy; bat- 
ting is merely an application of 
mechanical principles. But the 
best sluggers disagree on how to 
bat, and Babe Ruth didn't follow 
the rule of hitting level. Next 
month Harry Banning, New York 
Giants' catcher, oilers you some 
‘ Secrets of Big League Batting.” 
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IiagFi priiM tar Pyrc-I 



Ted Ellis In one of [hone eoun^eoun fellow^ who rhk their 
necks U'HtJnft am to mo hi Em in a dan Aero us wiiy, "Recent- 
ly/ 1 aay* Kills, "I completed a 1348 mile lest run usin£ a 
car which F completely serviced with Pyroil prior to 
and throughout the entire ran, 

+l The motor was sealed and the car driven through 
mountains, desert, heat, colli, over all kinds* of mails* 
The excellent results secured hear out to me that the 
continued use Of Pyroil will give a motorist protection lO 
h[s engine and a more economical and better running 
car." 

Top driven of the world, and millions of car owners, use 
Pyroil, It .« lifeguards agstnst acid attack on metal pans. 
Removes hard carbon, ft urn and sludge cent am I nations, 
fmprbTts operation. Offsets many common, often costly* 
[i-pjLi*. t>n.ly a few ounce* needed at merely a It* cents cost. 







6UTORS: 

Nl) MAIL 
FOR FRAN- 
CHISE FACTS. 



Aik your favorite service station or garage for a trial Pyroil 
service, today. Manufactured and guaranteed by Pyrnll 
Company, W. V. Kidder, Founder, 86 Pyroil Bldg., LaCrosse, 

Wisconsin, U. S. A. 



FREE INTERESTING 
Mail Coupon 



pyroil Company* 

5a Pyrnll Bldf., LaCrosse, Wisconsin 

Flense send me your Free intereurln g Booklet about 
Pyroil . 

□ Send Details of Your Plan for DLittibutora: 

Name, . ►. 
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Alone am) penniless, armed only with 
the ideas that filled his brain, he chal- 
lenges the world — -determined to wrest 
success from the grasp of the great city. 




Romance enters his life when he meets 
lovely Mary Stillwell ^ < hut instead of 
interfering with his work, it helps him 
forge a head . , . w t th a me w w ill to succeed. 




Soon he invents the stock ticker. For it 
he receives £ 40,000, though he would 
have taken $a f oool His first success — 
his first step toward fame and fortune! 



With a Dime and a Dream... 

HE CHANGED THE WORLD! 



H JS LIFE wits a wild adventure, , , 
though he spent most of it in a 
littered laboratory, Never did a man 
work so hard— fail so often—and succeed 
so brilliantly i 

The whole astounding story is told by 
Mctro-Goldwyn-Mayer in *'Edi$on the 
Man*' — the drama of an adventurous^ 
inventive mind eager to grapple with any 
untried idea — and the human story of 
a warm- hearted man, his love, his kind- 
ness, his wit, his jolly, genial delight in 
his friends* 

Spencer Tracy plays the role of Edison 
magnificently* Again this gifted artist 
presents a fine and true screen character* 
Nation — the most demanding of his car- 
eer, This is one of the important pictures 
of our time — don’t miss it! 



Spencer 

TRACY 

AS 

EDISON 
THE MAN 



<aA CLARENCE BROWN Production 

with RITA JOHNSON * LYNNE OVERMAN 
CHARLES COBURN -GENE LOCKHAKT 

Henry T ravers * Fell* 

Directed by CLARENCE BROWN 

Produced by John W, Con si dine, Jr. 
Screenplay by Talbot Jennings And 
Rradtiury Foote 

A Metro - Goldwyn - Mayer Ficture 
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9 P ooo failures! They called him a 
fake — a charlatan. Hut he believed 
in his dreams] He knew that be could 
grapple with the mystery of the elec- 
tric light — and winl 




The dynamo explodes! Five hours 
left to light the city — or be branded 
a failure forever! ‘Wc can change 
the world in five hours!" shouted 
Edison — and he d id I 
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IS IT famous places and 
beauty spots! See glori- 
ous America — go on 
thrilling vacation trips- 
Niagara Falls! Miami! San 
Antonio! New Enqland! 
Hollywood! National 
Parks! No spot loo tar 
away when you own a 
Harley-Davidson! Always 
plenty doing near home, 
too — -furi with other riders 
at club rallies, gypsy tours- 
tourist trophy races- hill- 
climbs! See your Harloy- 
Davidson dealer NOW! 
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Plan Your Future 

Choose Your Field NOW For Success 

Will you master fate or will, fate master you? That's a question deserving 
your honest answer * . . right now! Actually it is largely up to you. You can do 
with Life almost what you wilL LaSalle will help you establish yourself for 
real success by providing you with the comprehensive, specialised training 
for which it is so famous. Choose your field , . . now! Check the coupon 
below for the free booklet you want us to send you. It can be your first step 
toward assured success. 



Opportunities in 

Traffic Management 

The field of Traffic Management offers real opportunity 
only to the man who knows. Spare time study and the 
will to succeed have pushed scores of Traffic employees 
up the ladder to financial success. Many LaSalle- trained 
traffic managers — both in the railroad and industrial 
field — now command salaries of $3,000.00 to $5,000.00 
a year— and better. Investigate. Find out how you can 
qualify fur these higher positions through LaSalle home- 
study and guidance. 

Law for Business Success 

And it isn’t necessary to practice law’ to get this 
Success. In fact probably most of the men who study 
law today have no idea of taking the bar examination 
or becoming lawyers— they want law training to give 
them mastery of men and situations in business. You 
know that— 

(1) the man with legal training is a leader — not 
a follower, 

(2) legal training keens your mind — clears away 
the problems that stump the ordinary fellow 
and makes you master instead of man. 

f3) knowledge of law simplifies the complications 
of executive work, 

(4) Many top executive places are filled by men 
who have studied law. 

No matter whether you arc in a big corporation or a 
small business — in a great city or a little town — a 
practical knowledge of law cannot fail to be of real and 
vital help to you in making a more successful career, 
Jn every state in the union you’ll find Law-trained 
men who came up through LaSalle, What others have 
done, you can do. 

And" LaSalle offers either a full Jaw course leading to 
LL, B. or a shorter business law training — whichever 
you prefer. All test material, including valuable 14- 
voJume Law Library. Training comprises the most 
effective features of modern law instruction. 

Executive Training 

Executives who are efficient managers command re- 
sponsible positions and good incomes. And the need for 



trained executives is growing rapidly. We train you 
thoroughly at home in your spare time for every type of 
executive work — teach you the principles and practices 
used by our moat Successful business leaders and help 
you develop your management capacity— by a training 
built with the aid of outstanding executives. 

Become an 
Expert Accountant 
The Profession That Pays 

The demand for skilled accountants — men who really 
know their business — is increasing rapidly. New state 
and federal legislation requires much more, and more 
efficient accounting from business — big and small. Cor- 
ixiralions are in constant need of expert counsel in mat> 
tors relating to Auditing, Cost Accounting, Business 
Law* Organization. Management. Finance. Men who 
rove their qualifications m this important branch of 
usiness are rapidly promoted to responsible executive 
positions — given an opportunity to earn real salaries. 
The range is from 32,000.00 to $10,000.00 a year— even 
to higher income figures. 

Under the LaSalle Problem Method you can at home 
acquire a Ihoro unders Lan ding of Higher Accountancy, 
master its fundamental principle^ become expert in the 
practical application of these principles — this without 
losing an hour of work or a dollar of pay. 

Your training will be under the direct supervision of 
a Staff of legal, Organization and management special- 
ists, business efficiency engineers and Certified Public 
Accountants. 

^Preliminary knowledge of bookkeeping is unnecessary. 
We train you from the ground up, or from where you 
now are* according to your individual needs. 

Mr. Salesman: V/tat's Wrong? 

Why aren't you making mere sales — more money? Is it 
you — or your proposition? Check up first on yourself. 
Other men — nq better than you — have found their 
earnings jump and &tay up when, they trained with 
LaSalle, Literally thousands of men — many of them 
years at the game — have increased their sales volume 
and earnings through home study with LaSalle guid- 
ance, Sound — practical — usable — right from field ex- 
perience. Train for top-notch production with LaSalle. 
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LASALLE EXTENSION UNIVERSITY A c ^Kmuriolf HCED »i> , '“ 4 - B CHICAGO 

I would like to have your special booklet — without any cost cur obligation to me — about my 
opportunities and your success Training in the business field I have checked. 



O Higher Accountant? 

□ Law : Degree of 

□ Traffic Management 

□ Modern Silfimanshlp 
U Busintax Management 



Name 

Position 



f] Commercial Law 

□ E#in;ri HucikXocpinti 

□ C. P. A. Coaching 

G Industrial Management 

□ Modern Fore rrt a a l p 



□ Business hn glinti 

□ CoficspODdeaCe 

□ Effective Speaking 
U S ten t)T v py 



.Age. 



Address. 
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For Quick Repairs 

that cost little 
and are permanent 





Anchoring in masonry 







if3t^ 

liHa 


■ ' O 





trailer Lraki 




TLflhtcning loose ar 
m-ipCHd i-efJJW* 



{ Contents — Continued) 



LAWN AND CARDEN 

Swan cutoutl enhance your fish pool. , , . .901 

Crass shears always at hand or» IswolnOfrcf,, .010 

Notched picket makes good v(a* trellis ...... 4 ,.... 91 6 

Lawn hoac used as a hydrant wrtlicti. , . .922 

Stakes to support wire ai-QUnd the lawn r .922 

Fish pool kept cool by evaporation of water. ...... .927 

Spray of water aerates fish pool , , .020 

Cold frame cover controls temperature -854 



OFFICE 

Blotting paper aids in locking type forms ........ .922 

Desk penholder with calendar. .................. .944 



Spacing parallel lines . . . 9S2 

Fraser attached to magnet clings to typewriter. . . . .855 

PHOTOGRAPHY 

"Swing 1 * photos stop racing cars. 93l 

One filter used on several cameras ... .... ....... .933 

Prints and films dried in dish rack. .933 

Small pictures with big camera .... .... . .933 

Colored, paper identifies film in holder. .934 

Cork keeps tonga from slipping . . * ■ . . * ... - . ...... . 934 

PeVeEoping cut films in tray, ................... .934 

Diffuser slips OH and off reflector. .934 

Reel for cord on photo light. ......... .934 

POWER TOOLS 

Linoleum cement attaches abrasive to disk sander. 990 

Circulating pumps of fiat metal .941 

Jig to support round work in drill pr*as. , . .945 

Non-chatter Idol for grooving metal diflka. 94S 

Changing lathe gears in pairs saves time. ........ 95$ 



W HEN boiler or tank seams or pipe joints 
start to leak,, or when screws, bolts, han- 
dles or fixtures become loose, these are the times 
that SMOOTH-OX No. 1 comes in handy. With 
a few cents worth of SMOOTH-ON and a few' 
minutes of time^ you can do as perfect and 
lasting a repair job as a skilled mechanic, and 
avoid the expense of new parts. 



SMOOTH-ON repairs require no heat, no spe- 
cial tools, and no previous experience. Just mix 
and apply in accordance with simple instruc- 
tions, and the job is finished. There are dozens 
of places, in every home and shop, where 
SMOOTH-ON can. be advantageously used. 



Get SMOOTH-ON in 134-oz., 7-oz M 1-lb. or 5-Ib. 
can from your hardware store or from us. For 
your protection, insist on Smooth-On — used 
since 1835. 



AQ^Page SMOOTH-ON Hand- 
book containing dozens of sug- 
gestions unobtainable elsewhere 
for saving time and money in 
repair jobs all around the house r 
in the shop t and on the car. 
Send the coupon for your copy. 




* 

smooth-on 

Cements 



k* 

W-StW til Boot 

Home, Factory** 

Power Plant 





Writ* for 

FREE BOOK 



SMOOTH -ON MFC, CO.. Dept. 37 
374 Communipa* Av« r| 

Jonty City. N. J. 

PIcuhu ssand Smooth -On Repair 
Book. 



Nflmt . 
Address 
G-4d 



STORE AND SHOP 

Cushioning jerk on pull chain of electric light. .... .944 

Roller jig aids welder . . .946 

Spring hock prevents blowtorch Imm tipping ...... 946 

Threading belts on pulleys an newspaper folders. . . ,$4$ 

Drill blacks aid in setting Up irregular work 992 

Guard an spindle holder protects, workers. „ ,954 

Dispensing of fruil from barrel simplified with tray .03S 

WOODWORKING 

Re-gluing loose patches of veneer ............... .904 

Bolt improves lathe tool rest . . . , .910 

Useful things made from the woodpile. .......... 91 7 

Hooks on stepladder support plywood for swing. . . .94*5 



MISCELLANEOUS 

Modeling in sheet metal .997 

Two-site hole in stopper protect* glassware. ...... .900 

Matches attached to cigarette package. * . ,996 

Nut* started in hard-to-reach places. ............ .996 

T-square serves as armrest for artist -996 

Tripod head docs double ditty in laboratory. . , 906 

Decorating with thin plastics 997 

Artist wears two-finger glove to protect work .919 

Bucket hail held vertically by rubber hall. ....... .919 

Game -Hi ah ash tray > ..AM 

Inexpensive portfolio has adjustable ends. ....... .913 

Colonial Corner dish shelf .914 

Simple filler for acid* ......................... .916 

Cistern cover made from car-wheel rim. 916 

Finger-Ting measurement taken with a cork. ...... .913 

Silencing rattle in lawnmower. ......... - . .922 

Spilled mercury salvaged with medicine dropper. .. .9 22 
Cutting irregular pieces of glass. ............... ,929 

Door knocker holds caller’s card .......... ....... 923 

Reversible dividing hoard in mortar ho*. * + ...... . .926 

T urned Swedish top sings while it spins .......... . 929 

Birdhouse of wood and composition roofing. ...... .930 

Watering new tree* Prtd shrubs. ,,4 + .»**... ■ -930 
Changing valve in tank without draining it. ..... . ,943 

Saddlebag holds lineman’s tools conveniently at hand 944 

^’Split-second'’' soldering , 947 

Mixture to clean greasy goggles . ............... -952 

Chef and cowboy hold restaurant menus. .953 

Pipe bushings made from regular pipe. .......... ,953 



Rubber pad on plasterer** hawk protect* the hand 
Jigsaw stand has drawer* for accessories ,.. 4 . 4 +.. 
Safety on high scaffolds . 



954 
055 

955 



IMPORTANT NOTICE 

7 1 |s the intention of this mit.gbzlhg lo provide its readers with 
information regarding the latest developments in the mechanical 
arts. We take no responsibility as to whether the disclosures con- 
turned: In our articles arc covered by patents and! advise rodders 

to Investigate this subject before nuking, using, of selling any of 

the Products, machines, dr processes described, in order to Avoid 
possible liability for patent Infringement, 
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NAL CORRESPONDENCE SCRO 

BOX 557 H-J. SCR AX TON, PENN A . 

Without co*i or ^ tifjEt, please send me a copy of vour booklet, “Who Wins and 
Why/* and full particulars about the course before which I have marked X: 

TECHUJCAL AND INDUSTRIAL COURSES 

□ Marine I'.i.pineri 

C Mr-"hni>>CMl llr.iftlng 
U MuctiallkuL 
C l-'tfTttNIMI 

□ N *.rij ni irjit 

t ; I'fetlrtruiFikl* mil; 



’jm 



P AffbijllUlt P Air liiVkE- 
D Aif i ‘uin | i r Urn In* 

C Ani>it*r'tv»4l UnrHiol 

C AraLi'tci’v.irr- 

f \u(o Eiigina Tiinrvupi 

Cj Auto I Vi-' i ■■■■; i &|<| 

f. AvlbJhjo □ ItnilarjiLLltmif 

g UriiiMp RnRiiirprinc 

ILiuLliJjng Km.nn:nin< 

(J Cliemailry 
C Civi'. i:i».ine«Hii|f 
C’ C Viri! M itl 1 6* 

C >'illh‘rete KlIftinwrUNt 

| j Gout race bag m l BuiLdLEig 

p At^Mdlng □ Ad(*rtl||nt 

□ Huolc kufjHQg 

L IJuju-ir -'- 1 f ’«rr*‘*iMvi<ieEii'*' 

□ Buntntwui MnnifiminHI^ 

□ C’aJ imi.luii* 



0 E.'ntlon M jirjiLEniiturirj^ 

P Iftrnei imagine* 

□ l.Itti-lNcpil Keik Louring 

□ Klerlri* Ufliiill 

l_ Fire JIophm 

Fruit □ lie-util 

D llc-fct I'rifbiiJku-iji ,r. \tolpl* 

L i I nfi'iTLii.v tlng uireriEig 

□ Eloun Flanilhf 

G [j»onw(jr(! Einiin^r 
L M -i r li im't 

1 Masui|ti b lfi' , Tjt nf I nt'^ijliniu 
C AT n-n mtiinl Mali nl Wmrp. 

□ M&ELiifjiatUrB (rf P*ilp I'njwEF 



□ ClumliizL? 



1 1 Ci' 'l -’Wi-ii n 

i. 'iiIIitcb I'rei'im vLoto* 

□ film mi! TiTinl 

□ T 'i>nt AiTi.mutIi ( 

' J C, I*. Ai' rrruniine 



□ i'JnmB*rar 

S_i 1 'aul Li}‘ S'nrniiitjt 

□ Ftirtiiiniil Lv!^li i"'.i> 

□ fill 'lie W Mnibnfiiu 

□ HjliJJo, * rCIllBTjii 

Q ftiwliu ' 'iwriii tt'4 
C Raifo Survifin* 

□ It. XL. Sect Lon Fo-r«rua.n 
BUSINESS COURSES 

L l irat \eikr 
Q Foreinnruitiiy 

P Frennh 0 Cca'I" s-nti ■.“■.‘t 

□ Elfjth Knhijnt □ E lliantmting 

P J ^rrrrfinjr Khrvuf 1 'prtla 



□ R. Ft. .Si* iinlii.i'n i !j lEHVigsrallKJU 

0 Ri*nSl«fi Fintintmfiiii 
Pi SXieiKt S' al W rjrt 

□ v'leatm tileirtric 

□ F+tenrn E! neiji«B 

□ Nlrili i J-'i L I ilE£ 

C Htrni’LiiriLl I traTtiiifr 
L : BtrcHrt nml 1-- he M>r*' ri ng 

□ FFurv *rins a;n3 M*trt«w 

P l'dl«rttril T jEuiiiEN-riTtii 

□ 'L'rilliln [ If-AiKTlilLa 
l_ ‘riHiLsLiakirie 

D VVeLdidJE. F-I">'tflr iinl Clan 
D WtKi«l*n MaiiuEi*., turnur 



D Advanced l?re 4 *iiiakicic 

p I Hjijiln juj' L '. ■ iHjh.1' r y 



iVd Hft,., 



DOMESTIC SCIENCE DOUFtBES 

□ E Ei mi h' i 'Ti’i-EmrLing 

□ Pi^frisMao*! 1 ir^pminaLiiijE mjiJi ] i.^ij:riLrig 

— l ft’,,, Address 



□ T'i 



□ FtaiLwaj-- I'ruHa' ' '!■'« 

1; rialteilrialrtLiLp 
C Sin rum S*l-naEi 

P SicEi 

Li rallie FI l 

iltnm ami PaCetcrin 

Fl anagimietj-t, Cil*riw 



C SrH-tflUtiital 

mi j I iv 



C Uy**r»* , ^.Slalr 1. I Vi' Jtrrrf Position..... ... 

fnndrfRr-i *rM4 T..'>i|iM>rt to f»t* rn-irinn i| t'ttnrtpirttjrur* Vvluuth f ir-*i rrfr.m, idtnttnl. IfimfrwJ, f.’itndJd 

Hr if a i Yriid^i print ^unjifni fu l C 7 J Mtognt'iif . LvnJirft, IT, (.", ?, LujltMHii 



Scme of the errors in this 
print ttro obvious, Bui il 
takes a trained man to 
read bltieprjnls satiafac- 
torily— or to get ahead in 
a complexi apeciahzed 
wodd such as ourfi] 

The man without Irain* 
mg is usually the man 
without mont-Y. Look 
around, and you'll see 
how true that is. It's up 
to you to get the training 
you need, while tho get’ 
ting'a gqodl 

Get it "the I.C.S. way," 
a£ thousands of s-uccefls- 
ful men have done. Fit 
yourself fot a bigger, 
hotter paying position. 
Mail this coupon— not to- 
morrow, but now 1 
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$1260 to $2100 Year 

OVER 52.000 APPOINTMENTS IN 
1339 GOV'T YEAR, 



THOUSANDS APPOINTMENTS EACH YEAR, 






t he y y. row 



Railway Postal Clerks 

Kail way Pfsital Clerk* gtjjnn the (ln4 year regular, 
bein«: lvuiiE on the first aruj fifteenth of eiR-h month. 
* ST!*, 1 7 each pay dny.’l Their pay in automatically In- 
creased yearly to $2.45iJ-. Advance may be had to Chief 
Clerk at 4-2, 70U a year, each jiuy day.) 



3 Days On —3 Days Off — Full Pay 

Railway Pcialfl] Clerks on Ions: runs ut-uully work £i rlaysr 
anf| have 3 days nff (Juts' or in the fcaiiiE proportion. Duf- 

inji this dET duly their pay continues just u>a though they 
we» working. They travel on u pass when on business, 
old* they are retired with a pension. 

uiy mail Carriers, Post Office Clerks 

Clerks end Carr ten now tret $1 ,7 nO the first year on reunite 
and automatically increase $UUJ a year to S-. I anti 42,300. 




File Clerk — Clerk 

{.IfM’ji [w Hhi Wgntn 1 r! 1u SO. 
Uniratire salary pl.ZMi — $1,440 year. 

A[i]iuliil iuf-Jiln ; L S It - i 1 1 - ] 'h'J-ki a i'k- 1 ('Ink* 
in tiir ln*[uirlinrni!i ut IViiatUnrEott. ill. I’., 
made fm thl# »anlnitua, 



Many Other Positions 

Many ether fmlllwik urs iuIiwlnuMe. 
Tltosc fflslilng these peiiLEeni slwiulij 
nuallfy til tdict. 



Get Free List of Positions 

Flit mil die follnWl ilk enupun. Ti-nr Ll off anrl mall It today — 
new, at onn. 

Tills tnveitment may nralt In your rVll irin a in ir-pahl Mmrniiwni 
Jiifc. 



FRANKLIN INSTITUTE, Dept. D-173. Hotheiter, N, V. 

IUu-Fi In me. rni livh free - i rhatjji- C 1 > j full tie r t i-J pi t<iti of T. -ft. 
fiarermneni .hita ; l2l For , my 4.1 lllusii-jted Jlf-nu.ie book, *T. S 
fjnvernnLenl rttfeltwi APHt lloVf to Oct Them 1 '; <31 List 4 jT U, H, 
Owcniiuent latu; ill Teh me lw u§ iiuullfy for helm uf Jvlm, 



Name 



Address „ .. 

Uw Thl* Ceupcn Before You Mislay it. Write nr Prim Plainly. 





Wonder Value 
Easy Payments 



r mnnarn fho 

— I mu? anil 

In 3Ljnt r i! 
’"Rad iu Kin 
drum i. 
fllliin, main in 

l ln*— before Jog 

hLiy. Oaorarj- 

:hr lop* [n 

ti.v tvuriiT s 
•-lLh>s fr^e 



Value 



GENE KRUPA— AnrtTlirecOurOff eiUf 
of the WuHil'i Crotcit Drummers 
Use Sllngrrland R.iiIFd King Prunes. 

teed mere for your- money. A™lalfh«l 
xnicHJi h imir. fa*y rich power 

tnullnf nrusli'iuns. I'-.i-W |Myi8«QUi 
trial. Sec a I J'OOr JeuU-tl. 

free special Inltirnnatkn rn hoa la ern.uti’f 
tleurll :ihil Imi U I k fisrpl. F rcc r 1 1 -I I (■ l! — ni r ill | nrt 
trstrumerl hinted, 

SLiNG ERL AND DRUM CO 

1330 Gulden Avenue Chicago, Illinois 




r-ui lr*rn by our Enwiern ihi4 
nynt-nm gf in«Turtton evrry iibj'. pf the 
Rcpiirinr Trade at tiDiiuj. Tiki can 
ca-ru money while le&r&kis and pteparn your^ll 
for a *r*U payJiM? poailirm or atari up buiMwi «J- 
tcr rniiipti’T-inE cur Emjriffi f-'f iiMirnii'rion- 
watch rr-pair-’ r:« arr io (Ip-mimd and crapralty hjd 

v«"F p y sock! - salaries, Foe pal-' scutum gypl* tn (L* 

Wltcpafiu School of Watch Repairing 

h* e. Hihe si, Himrauft-eA, wig.. 



ELECTRICAL CAREERS, 



0«4mh ■ fillti Hehnlelan fn an* year — 1 «ndy it tih 
advhntaga Of inc-rSailn# cpp^rtvnititl In the tlKtrloil 
fl*M. HIEh m*n, ltdiy, fill Mrny pnidani [n many dirt*T- 
■nt tlKbicil InduRfin, Air r*ctlL*d tho umi «um in 
fundamental thaary and jjractJt*. 

M-od-arn labara-tDrlua, Sy^alful placement- 4$th year. 
Aik for fra* vocational chart, lit Taken to Ata, Wash,* P<C» 



ELECTRICAL SCHOOL 




AVIATION 



APPRENTICES 

AlHWIfsriltp VOVSVfi 1NT EBERTEP ||V THAIN- 

i KS I NTH Uisr, TUI. W1.I.I. PAID KiKi.n or 

AVI AT] ON ,\fi APi'FlENTICES— Write ImmeOIHtelv. 
en(*Io*lriE B-tS? Hrt js. 

MECHANI1 UNIVERSAL AVIATION SERVICE CO. 

Wayrte cwty A1f»rt, *o« B5 l!L D ®^ 1 - £* Petrol t, Mich. 



fiR*|| PArn ^ nr — liL(ti^rfl’es nitrthe, 

vn»n I Hill I Vmy th«iEi for «U]ei*tioriii. f Kcihcwl 

IK-li-rt, pliiit. Th«rp UT' pnnia Li'i l-i r>n ( he Lirir [irirr li. l 
JII ni,. tcuViifljab* and pk;ti"T"» wro-rli il If! »7 ~rp, It, 

riTimf, B-n !Eui1> rctKW, lf.lr “( Lnij... IivJ- llluittlMd 

Pi osiiectu?. krion *eri'tina p>!' ■m«'i 



HR. SIN CLAIR, DEALER 
□•pt. i . box U3e. 



IN INSECTS 
tan Di*pa. Calll. 






WriLn res* 4ikir Pm-H 5 t§«*ui, "Haw to FU^one 

Rhumb i K mrHn.iR* ipwimnui tnd 4«lp Dtkrc 

IkHrrtwl l«> ■rii'n in tint*. EhrtfLo*fl 10ie fur ■ Priii’ pw ioml 

J j tn I'obit Hurl y<uu± tuipnA tnU'iLifuPy wnLlni. WNtn toduy- 

THE TAMitTN SCHOOL OF FENM 4Ni-KI P 
441 H lilqc lutidini Hiniii City. Mo. 



PHOTO - ENGRAVING ifMi 



FBBIC a tpry of the Tasope' MfLEAiiAe, monthly treasure 
fheH t a f phot npr uphi can d fib otoe n frrav i ny. in for mat ion . 
Lonrn why Aurora, Mo,, L* the- LihctD-EUK-FavinK, ihholo- 
irmphic center of Arapricn , , , how hundreds of ;tma- 
tPUi*3, frae-iance i-thotoKraphera are mitkinK money with 
pirturt'g. No-ob Hitation pontCArd brimtea your ropy, 
TASOPE*, DEPT. PM1T, AURORA, MO. 
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Promotion Begins at Home 





In 1940 , ‘'chfH'K (if n uriinl rcfl Liirt' 

high school grad uailiin tn-i mn l 
of them aif conducted nt college 
level. PtoUrtii hav uimh- tninIrcTi 
n u r*t* ' t r» i n | n g ey u el or sj perl nr to 
thot avnMiihlf to min ) 1 old time 
doctor*. 



J n 1940 r , - More- thHn p 
MILLION hoy? nut! gErl* 

tomplirttd III ii.h ic hem I . 
Graduate* now ore eom- 
fnon.pli.ee. High school i& 

mirri.rrjnm Cl j llftt M O » 3 1 fC- 

H iiirr rn . nt in most llne^. 



In 1900 -. - The- HUH 
School Graduate 
vi ai a perion of dl&- 
fliu'tion, Only D n r 
pcm>n In NJ 0 had 
f L tv I ft Tv e cl high 



In 1900 - ■ < few even thought of 

going lo college, unleju io enter one 
«f "the learned profession a." 1 five 
number Of coliege graduates in Sotl< 
met* and Imlujio waw re few that 
rh*> farmed practically NO COM- 
PETITION l n the average job. 



In 1940 . - , A rmotf cv- 

at tlj' bn many are br- 
ing graduated Intm 
college, t oda >■ a n 
frnun high -i hODl « 
yearn ugu. Everywhere 
— In everything you 
do In commerce, 
industry, personal 
affairs, jou are up 
against the mm pe- 
tition nf (ItlLLEtiL 
GRADUATES. 



Do you want 



► *- to go to College? 

«► . . or to enter a Profession? 

>■ ■? AguhwHhi, Atehilectme, 
Nut sins, Dtttliflty, Teaching, 
Social \i'oTh t Qattapalhy. Bf-nuty 
{JuliUTt, Optometry. Em fi<iiru i / j g. 
Chiropody^ Larc. Mf 4 fCtnt, cfc.j 

► - v or get an Office Position? 

To get anywhere. you jiracikally- 
MUST finish Jiligh Schivrl FIRST, You 
can cornpkLe our simplified High School 
Couth: in MFARE time at home, as 
FAST as vour time and abilities; permit. 
IwAnY FINISH IN 2 YEARS, Equivalent m 
resident school work— prejuin t you for 
college, pri'-profctsionat CSammn Cons, 
business, industry. Standard tests fur- 
TissSiorl. Diploma. Credit (or H. S. sub- 
jects already completed. Single subject i 
itde^ired. l ow tuition, ftiay tCTUM. Amer- 
ica n Schotit. Chicago. esL 1897— en- 
(iorsed by educators, FLmsh your hijfh 
sc hen )3 cd ucn. t if in N OlV, IV r i te TODA Y l 



In 1900 . , , The "'little red fcchoat- 
hmne'' did a prptty fair lob of etiu Up- 
ping men And mnnrn to mnkt their 
wji.n in the world. 



1 American School. Dept. HA 45, Prexel Ave. at SSth St., Chicago, Illinois 

i Gentlemen: III sit down and consider my Promouon Problems carefully ii you will 
Isend me FRKE information covering subject clu'cked. NoobiigaiLtm- 
J r'lllfllt Sf:il(lOl Ull kSl. □ Kmdlo 4iwl Television tjDuBln«i Mami|f»n}rnt 

I nllEfVvl Engineering Cl-Hy Eeviou risliii* DAvlation 

] □ Drafting jtrul IJeiil^n D Air Conditioning |J Electrical Engineering. 

| □Liberal Arts □ Accounting and Auditing □Electrical He frige rut inn 

• □Private Secretary □ Architect Lire and HulldLiig O business La w 

J G AUn lian kill Engineering L Automotiro Engineering 

1 .Vaiwf .................. 

I 

! Addres . 1 



U Retell Mcrchwndltl ng 



Spare Time Training Can Help You in Your Work— and Socially 



If you are an average grade school graduate , the average man 
with High School training earns $16.30 a week MORE than you . 



YESTERDAY— 



TODAY - 



In 1900 ■ , Many doctors then prac- 

ticing wire not even high school 
graduates. High School had not been 

S eouireri at the time they entered 
tied Lea I school. 



I he ’A right tsrnlhrfy, 
long mom ft* utter they 

lie J u , 1 1 1 v had liCcQni- 

E 1 1 sh e d b 1 g hr , st II 1 we re 
a tried l>> the problem 
of how to turn a plane 
while it wur flying. 
{190*! 



I'hoUftH nds of schoolhoj s 

IV lb .Vftir^ of age (imtw 
more today about alr- 
ilnnif design than the 

V rights knew at Kitty 
Hawk, 



To Get Ahead Today 
You MUST Finish 

High School 



Alice in Wonderland learned: 
"You must run as fast as you 
can in order to stay n dtere you 
are. To get anywhere, you must 
run TWICE that fast,” 

Your own life, today, is like 
that. During the day, you must 
try as hard as you can — as well 
as you can- — in order to be sure 
of holding what you al read y h a ve + 
To get anywhere in commerce, 
industry or socially — to win a 
better job — bigger pay- -greater 
success in your social activities 
— you must make EXTRA 
effort in your SPARE time to 
meet the competition of better 
educated people. 
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AUDELS Carpenters 
and Builders Guides 

l 4 vols .$6 

Inlldi Tmdb iRfMfeilbi 

far CwrwatCTiL Builder], JM&- 
m, II u LiiJ ii-e Mitbinii «ud 
*11 Wandwarltart, TN*ft 
Child-* *t++ son ibh *kat*-rUt 
Eaat T ii-ii.in» lb** **■ w*n-t— 
hKlediM a*** iabl|ntU, riMns, 

mlii'-UMin, EJSJI*, iJfMainji «.r A 

ni:nnJ ***Ihb IWlifllr I An 

,±j T SKi^l+uin cvbm ]• i Lb n 
appif-alw* and iLudent. A 
I-m-cI-rL daily brJpci ft»4 
Quirk lief rrt n« for u# duiM 
wot-lctr. CkriKLttn ttrtj- 
W^erc ip» uribl Eh**a Guide* 
ti i 1J r-lTi-'n j Hind Lc E i ibr 
"Wciik, BeLti-r Work ■ml B#t- 
hr fB-y. To p^r thi» “rWl ■ 
tart lor jiuniir lioiplj f.M 

I ntlde Trad* 1 nf ormatf on On : MUS.* - 

Bew to ties tb« *f*el aa&arw— -TIow to £fe ud wt 
■»»» — How to bulirl i'umLleir*— li-ow to * 

Unlit box— How 1C Liiffi lbs fchillc ]l:ht-*-J1uw tu ub« 
rufn-a and satire— Ho* U> Disks joinis— 1 Carpenter* 

Aritbrnewc — men surat inn prubfanu — K*- 

liiiLn? Jiiff BlreuRtli of tiutbera^ilow to Rtf. Rlrdtrg 
Rjj.l H-ilLa-— iluw 14 (rains bulutSS and roots- — llcrw to 
Rfltirrj*t& eofflA— How to build LotUl'i, Lnrnu, £*-- 
tw*, buaenlows, ate- — How to ntd and draw 
Clint— UriwiutC bp apc-riLi cat tana — 3 Taw to ci’ 
estate — How to use mfuLnsa J.2, 1 3 wind 17 on tin 
|t«l fl'HiH-rr: — How to bdild liOiiii and ri^affcldr— 

•kyliehtS— Hd* Lo build RtJiira — How to put OD 

ietfiior trim — How to hut doors— Her* to lath^- 
U7 ftwrt — blow to paint. 

■■IIHIKTIII ■■■ miimininni B Jt«saa »i ■■■■•■■h*ii«*IHIh«i 

THEO. AVDE 1_ A CO., W* 2 3rd St, N*w V*rk City 

XU-] A'«)"W CArre*ii<*rt *nd &d!W*f* Ontk*. 4 wU, On 7 d*TV Trw trial. ti O.X. 
1 wilt pi i: 1 1 41 in 7 Jnj". a*d A] .-.< iiiljf/ Haig K 4# |A*a. tith irir jm I will nisi them. 
Pfn nWvaLun. v^lui 1 un MLiR&pd. 

Nzune 

AfUtrCbn 

fVriilMitlan ****.»#... , * * . , (.«■■■■ - ■*.*«* 

Rtffmln 1 .in.j.iM , . . . n . . n I I , - + * - . 4 j. , , t . I . . i f . , n . I < . TrM < 




ARREST HIM, OFFICER! 

I'LL HAVE COMPLETE TACTS ON THE OTHER 



FELLOW TONIGHT! 

ftfifiMt HhtvIcs Opt'ratcr Xc. 3S io Oft 
Uio j.jfi . . . FOLLOW HIM thraurh 
atl Ll'fr oif lt*ni(n| flf his rhaie iftfr 
tlio cauntorfoil unfie, VVrllP NOW far 

|?D W Confidential 
fll£iu Roporti 
No. 34 Made to Bit Chief I 

It tnay apen y«ir eyes to the Ririt 
cpnoHun ity For Y Ol ht ;i well pabl 
FiftKcr Prim Expert. TIlo hi ml (rf 
wort you'd Ilho. Exeltcffiem] Trivol ! 
Tin HIE I A It KG I La IL MONTHLY 
an lift. H>: W A HO MONEY. Gndfl- 
alen til this flfhtKrl BEAD t7^ of tit 
Idontinealion Yturoana in V. 3. I Write for Froo lltporLH, Finger Frini 
llptjJt, lisw price). Ea sy Term a OfTiT. 

Literature will be «nt only to ecracns rtatint their aot- 

institute of applied science 

If 20 Sunny side Av«. T Dept. A-U5 Chicagg, lllimrl^ 




ENGINEERING 



DECREE IN 
TWO YEARS 



EJ. S. Dosrco couTBoa Jn Engineer J tic i Electikal. Civil. Chcm,, 
3Jocluini?al, Ilaflirj or AolvnaUliCftl. I rr- Merfci. Draft Inf. Ap- 
prai'Bd by Pill I AcraniUllks AullLnsrUy. parties pat Ion lm Pilot 
Training Program. Large Indus It Jal e-enter, l*iep mwira&J with- 
out extra charge. Earn board if deal rod. Low tuition. Enter 
Juno, September. DeceuibnlV JIhetIi. Write tor VainloQ- 

560 E. Washington Glvd., Fort Wayne, lad. 



INDIANA TECHNICAL COLLEGE 



SECURITY FOR LIFE 

Be an expert in an cn * e n t Lit I hmincss. Leant Meat Cut- 
tJoft, Stwnljr Job* Bfiil ftiiH.il pay 1 'irrywhrTP. Quirk, 
slmrt cOtlCte — ACTl-Al. PH AC ITCF-- teem wiih tools 
And nafit — not boolnt. Individual Cmla tag. Be d fully 
u li all lied union Meat Cutter when Hn Ik lied. Union Card! 
FR££. Job help nftrr graduation. Write lor eatnfoii and 
complete: iKiiaits, 

NATIONAL SCHOOL OF MEAT CUTTING, INC. 
OEPT. g-T TOLEDO. OHIO 




VOICE 



ltW' ; Improvement Guaranteed 

We build, FtreiLpi brn the VfiOrtl fir (? :i r,=— — r. of 
ii , !f r i vHifinfli — I.Nl hj: rijridm! iiifnilj 1 aofrad ttlul 

RrirnAiti r^JJy pr.rrr<'l ,t7nri « Uri-* ■ . . nod R>wt»Juteljr 

Owr.iMinr<' lu imrirtivn nisjr nmnii'.' nr ?nrrd Irn: voicw 

rr lr«t fflKS. WdLl# f«i! wikniiifl-.l Book - (dill !lft, 

1 4in WHY -yiJB ITMl 1H1-R hnvi. (|t V i ylr^ Veil. WB.nl. Hll 

iuw- «til In «bto«« RB-dcT IT ir-iTF 'iRiiftl hy HMr-tiM. 

PERFECT VOICE INSTITUTE, Studl* A-15S 
ftl I . Lah« St.. Chicaqa 



BE A PASSENGER TRAFFIC INSPECTOR 

puilffy for this Jab In yaut |p»r»tin*« 

COHipleLt nui ; ^ 1 1 ii i ■ I L-, Ittiinc-hliitcly euursi" tn JC frw 
months uml «-.|| help pUica :vau an a Railway and 
tu, Trantc Intprttor at Up to * IfIS per month, t>ldl 
rKtHpaiii)'* In Ffjirt. or refund ynur tuit^n, i mi'll like 
t!Lf yvfii-K. iiTiciut our ‘2 f yr«.' CKjje^lonee ItiLs 

K4 L rvlrc-, Free IfeifiKkl mi murKt. 

STANDARD BUSINESS TRAINING INSTITUTE. 
Din. 206 Baflaio, N, Y. 




earn the degree 

] v .rear or P"'-nViWy fFiD 1. J’liDddiii.liv. DlTirtlty. Bcienrr, Cejiml 
JLrUL I, -■■ ILiitin-m, A C'h».riFrrMl I iirfi'ijfiidHini ltnL;Lulwa. »rn,J for 

■ VIUZF, UdkUT, „L Cm «l Ho „„ t . 

Trniptt B*r C«llt,t lm,. Bipl. 2- ft. Mil fourth Annul 

Ujtth. VfitlilrtTlM, U-SJ- 



MAKE MONEY AT HOME Qt 



RL BBER JlWfi* 
MOLDS 6 L 



AmazU]£ tubbif (nnl il-niiiLluB nutfll makes perfiN't 
DrxLkk 1 ineidt Of un iny«, bontf.endk, 

nc. K5 :>L-:s cou-E from Oc to i Sr frach. Each r»nM 
malr-!) hUFKtrviti nl novoltlea and flfU to <«ll Up Id 
a 1.00 No ettoerienee n««siiry. ijuicK 

and Mly. S(*fl hKAt#bt4 ftuaiinena. In pour home 
tell to stores, gift ynope, friend*, r»nm- 
.13 . Thill or spare tl«ie L "Unhl- 
Wriie 



r*. r ul Rianda. E;-y mnil.’f'uLl or kpare lime, 
rr* nandy Po»jk” and Hat of buyem Fn£E, 



SO-LO 

Dept. M-SZ7 



WORKS 

Clntlnnatf, OH is 
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POPULAR MECHANICS 







Stud cn La in our School, connecting and 
testing a t<iTqc converts r. which is lurga 
CdOUkTl td SUrulv a small town with eler- 



tflOUgtl td Bupply a annul tuwn with elec 
Ifidti' fat IjffinC utwl power. 



btudents repairing motor generator set, anti 
operating one of our uowet switchboards- 



'l/ifjl aMw* itfpyj c&Q 



f) *™^HT " W X / 

TRICJTJ 



l 2 -\AfeeKS sjtop XMuCU^- 

GET THE DETAILS OF MY 
“PAY AFTER GRADUATION” PLAN 

Send coupon today and get my big free book and all de^ 
tails of my quick easy way to train for your start for a 
better job and a real future. Here in my shops you are 
trained on real motors, generators, dynamos— you do 
house wiring, wind armatures and work on the actual 
equipment and machinery in many other branches of 
electricity. My method is simple and easy. First you are 
told how to do a thing— then you are shown how to do 
it — Then you do the work yourself. I not only show 
you how sve train our students but when I get the coupon 
I'll tell you how you can get this training first — then 
pay for most of it in easy monthly payments starting 
60 days after your training period is over. 



Working: on many well-known 
1,1 1 itllectric Refrigerators. 



SEND FOR FREE 



YOU DON’T NEED 
Previous Experience or 
A Lot of Education 

Recall^ - m y t rain i n u la -on act n al equip- 
ment :mtl liwclLusu the n,*< <■ ssuiry theory 
is given you in a practical way you 
don't need previous expctkiue or a 

Jot of udlK-jtiuitV. I hnvfc m;ide it pos- 
sible by lily mrtliiid of training for r. I iO 
fellow who hasn't been born with a 
Silver SpcKiTi in Ills mouth to set a 
training i tint In 1 cort apply to c,im a 
living — ami by my "Pay after Grad- 
uation.” plan I've made it possible 
for him to act this training without 
a large outlay of money. Send, the 
coupon today for all details. 

Low Cost Living Expenses 

,im] room ifltrn no: i'cry to IV and 

many studi-ms do pan time work la 
help out with their living expenses. 

Free Employment 
Service After Graduation 

After graduation you will get employ- 
ment service as well as free cuutfuLla- 
tion service os often as you want if 



111 [I 



For a limited time I ant inclmLEni; 
an extra 4 weeks Radio Con rse at 
no extra tuition charge — my mg. 
ulaf rkclntjJ course also includes 
training it> Electric R ■: fri j^era - 
tion and Air Conditioning. 

SEND COUPON NOW 

for particulars of this offer nnd 
tin; prafc-nt luw mi Mon offer. 



Coyns’ trains you for success, then 
helps you to hold auct^u. When 
you enroll at Coyne you receive a 
life membership which permit^ 
you to came back at i^iy time to 
review any -subject or to take up 
any new subject which has been 
added to our course. 



MAIL COUPON TODAY you all about my ' ' i \ry-Tui- 

lion - r\l ter-Grad us t ion ' ' 3 p lan part time vvu rk while Leant ■ 
Ing and many oilier thlugai yoa will warn to know about 
if you arc in Leras ted in a belter job St better pay. 



The Coyne Electrical School la 41 years dd. Many hundreds of young men 
have bueorttc successful through Coyne training. My free book rails you 
how you. too. can get n training that will give yuU ytnlr Start to w better 
job and a rend future. 



H. G. LEWIS. pretWmt, Coyne Electrical School, 
SW S. Pauline Street., Dept, iM>-7 2. Chicago, 111. 

Pear Sit: l*lea« send me luce your big calaliM and fu|] 
particulars of yuut o^cf, also your 1 "Pay-Tultlon - 
After-Graduation” Flan and all other fea-Uiica. 



H. C. LEWIS, President 

COYNE ELECTRICAL SCHOOL 

500 5- Paulina Street, Dept. BO-72, Chicago, Illinois 



Nsmc, . 
Address 



City, .State. ....... 

Mail in envelope or pasLe on jMate*rd 
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Be Your Own 
MUSIC 
Teacher 

LEARN AT HOME 

hy wonderful improved method. 

Simple as A. II, C. — a dhiitl esn 
IcELrrl it. Your Lerwjfjns cunnist 
of real seleritrinfi inn tend of Eire- 
Home exeti’ises, When you firdsll 
arc ol there dcllKhtfuUy eany 
lemons, you've added :t new 
■"piece' 1 to your list. You read 
real notes, too — no "n umbers ‘ H or trick musk. Method f? 

HO thorough that Tiiany of tmr 10U P fHHt students Sire hard 
and orriieslrii l^KADKKS. Everything le In nrliil am] picture*, 
Firm you arv lold vhut in do. Then it nltlure shows yon I , .-•■>. to 
do St. Then JIW 'lo !i yfmrnj'ir nan hear It. Ill ji Ten stihrl EmHdh* 
yon Iktoisu; .-n ■-^.ceJtrrit In U fri-cl ai' — life uf every parly. 

Free Print & Picture Sample 

toil way <|ui«Wy I income a fine player llirnuidi I Iiv T." S. School UiHm* 
study hir*::i- 1 If Ini eimed, mall loupon i ■. hJh-.v for free Ifook and 
I'rhil and I’leturc Siimplc, which explain a. I : Flense men! ion your 

fu'i isi St r InstMiineht. Instruments Fisppllsd When needed, canli or credit, 
U^S^Sch*^ 01 Mu tie, r 6 Brunswick Bldg., N. Y. C~. N. V. 

! U. $. School of Millie* 76 ftrinwJfk Bid*. N. V. C, 

I I am interested in music study, partlL-ul iriy in the instrument I 
j I'inThhil hehnv. I h ina^ *cm| |iiy >HWtr fret- inusirarnj both) l‘I | 
j tad fre$ Prim iwl Picture Sample. \ 

i Plane Acoordlen Clarinet Banjo | 

I Violin Snaophnno Trumpst UktiTtle i 

J Guitar Mandolin Trombone Other instrument | 

! ""'y ■ | 

ThU 

MACHINISTS’ 

Home-Study 

Course 



helps men get ahead 

■Newly oMciTibled — s[jet:i;dl> r prii'^l — tlu^c five recent plvc 

yon the bracilcal fafibi on modern mticiiinet, un-re-data methods, 
you iim to advance In machine Hhnp work. Take ndvantBPe of 
the olhrr man' sdKperie nee as found In boot*, 10 solve your problt 1 n is. 
incHuuo yeur emciency, with 

The NEW AMERICAN 
MACHINISTS' LIBRARY 

5 volumes — 1*14 pages — 1853 111 ultra t lorn 
(JL combined haitte-itydy etunt and reference library: 

This library oT machin-C sIlOD practice ttfm written fur pwilcul men. 
It kJvjsj you the bfBL methods for every hind of machine ahojj worn. 
iL fully G&phLii'CH lathes, drills, and. at her mmihliid t-uOlS uud l heir 
oPHnilun, itunnnruLr screw machines, Hpeedy amt feeda, Jicar tic- 
elfin and production, punch and die work, mcliil bhFfbClnCj, C1C . 
elr. Plainly wrltlcin — Completely lUufll Tal ».l — fTiC fwat kind nf 
help to the machine shop man Who Kfants to advance himself. 

No money down — spa cl of pries — easy payment*. 

! ~ EXAMINATION COUPON 

f I 

1 McGRAW,KlL|. BOOK Clip* 330 W. 42nd St.. Nett Yorfc | 

' t?ifru3 ana for ten days 1 ' cxcum nation me new American Muhin, 1 
1 lib' Library , If ^LipfncrECHV I will teiHJ you BU-IiO In to Hoys c 
■ anil * :!.()() mfifilhly until ihr price cf S Mi SO Is Iftflii!. If smt 
J wanted. I wi It return liar tionti •: uDstna i d . (To ililwrO prompt t 
I iSinrh^nl wr||e plainly And AH ifl all Mnrt»i | 

I Name ■ 

| II:i:rl l? Address . « 

| City ind KUie. 

| Petition. . 

^ Nam e <rf . . hM.fi-JO j 






Offers YOU COLLEGE * i PROFESSIONAL TRAINING 

Majoring in AVIATION 

I : lied by LLie IliinoL* -utu i : u n !■ - ihlic } i tl oia I « 

uupri 'I as a t 'aaimDrciaJ. i-tuu i ,: , ; 

>'■ In I. Accxedlted by and vutrHtlujj *■ rh it:, I'nitciJ >im,- atblj 
A ir t'orpg in dying flight and juachaidi .il irjaninR ■ . i , i . 

: al gridiml?*- 

FOUFt CBursas lead Id B.S i J e e ' ■: Prcfcttieiaai PJIatJnti, Avlfttletl 

. hmlntenacefl •. ■ Urtfiwlial Enot itt-crhia. 

SKVI vm ; S THAI NINO FI aie uud In pnf«w|qMl night 

U In i'lt i pitpiftt ." : ■ ■■ fur airline flight uptruftaj. 7-fvfc 
‘ m 4 . 1 1 ii j, i - emer Mr !r;m.M.r(..i| In fCerth. imd seialli America. 

fliirht ■ i. ' . I firm 1 u.iji^ being flown monthly. 

i'ACI ITT a>r iS ■ • i'i.. i in I 'iu i Betels af ail^Ll-Mi. 

l'liifa «ii |A t I tttic hi 1 1 ml i ml to a total of rnamtttlil 

uviHllMi ftudents. Toigl enrotUim-riE ll^, 

Ifl-O-iim* iii •!. !■ ■ l! 1 1 « -I i sebool purposes ezcluBlvety. 

I I ni.lmi-ic ait.il dlrtlrig hull flt i hr ■ ‘-il l . ■ . ■ 

FumiN«f- Term July S, Send pwlcgrd for HOW 44'Page tataloi:, 

Tlth VFIB Registrar. Dept. PM 6 

iaiU ILftR PARKS AIR COLLEGE. East St. Luul$ p 111 . 




WrltlhiiT Ditfcrn mini f-.l I ml r wpiitirLuiilLtnv [or lafiur 
pjvy* l h j?ctfeAily idt UMfuairy rfepi'ii^^ ihl- 

Wi-J-der. Lea-rti lit Irfynne ha ^pitfi' time, imenahieil 
KfuJU iridnim: Inter. Aliao eUvy ami evenltu; 

Scaart fiir free '‘IlLue DMA" ft i art iris! 1 -r^suil, 

CHICAGO TECHNICAL COLLEGE 
IG-GQQ Torh B ldg.. 314 E. 26 th St.. Chicago. 111 . 

Regain Perfect Speech, If You 

STAMMER 

I:, very SEitmmciTF Btooilhi llJU-,' i ttr< tim-v 2 S 7 pmiahoak ' ‘flfJLnO- 
tnnrlng, lea I'atian* ami t uJ-riTiloa.” Si-ril fret- ta Hlumm-prerB. 
ll. (lt»vrltH» tins tlueue Unit Method ri»r tlm selfiJtSflt' vbrrjuf- 
tltpii Ol siuiuftinrlnU! and HtuttPiing. StrthaiJ ^ 1 1 1 1 ■- ■!■•■ lt:,f| v u-ii.'H 
in Itemii! Iqgtlluid fur lift yam — Slnrc UH'il . ECiiriam^d hV pTiy- 
iUditnP Wflta fur full Ln/aramUan No Phl 1 j!iviji)ii [h‘olnniln 
N, HriUttb. Ifept U !5 Circle Tower. IndJaoapalls, lutldutei. 



MECHANICS 
& WELDERS 







o Mecbintn and Wcliler* are tn big de* 
and. CdUiplfcte raafPGN ill nrr and 
aecty fern - : ,■ . ■ 1 1 1 1 , r. . ■ luuh ih i Ichi'lnr 

bumnLnt{ F ipruy [iu In ting und mrl jI flu- 
Islilng. Fdj 1 uftcr grailuation plan Sfir* 
ctal low rutis. Write Coduy. 

MICHIGAN TRAPE SCHOOL 

3 TS& Wandwilrcf Aaft.. Detroit. With. 



Write 

] 

free I 

UWUM.fi 



ARTISTS MAKE MONEY 

Find out your ability'. Send naine, sKCi occupation and 

nddr&fliH for Frw YbcatiohAl Art Tent. 

federal Scho ols. Inc-, 5130 Fidifil Schmili RLdg. , Minn eapoll*,* Minn, 

SpIbiKiid opportiinitiM. Prepare In k|i n nf 
•limn. Easy |iliitt. Xbjirrrioia esporipnee 
MoUcd, rurumuli Strbtral -ddUcetluii udRlrlGnL, 
Hernt r ii r rrri; tnriilUet "CfpchTjmjnll tes In Pho> 
lOgFCpIiy 1 ', part lauLunj and ! , rK|iailn i Uia?iiifl, 
Amorlean School *1 Flietogrophy 

lEh Mkhlgii* Ah., Uttil 3 It A, Clil£fti* r 111, 





SUCCEED IN LANDSCAPING 

Send fnr FHKJ-: UtMilt Willi Yuli ilrtjiil:. ilriUt IllS£bWJ»FH 

t r i- 1 1 1 1 =■; 1 i ficU'lv nl I fjvm w till a I'iirrmiK 1 'rfHt- 

, ,1,1c hc'il thiAil nwrr; int« n-Uru' tiiaiJbyl iu*n. women, 
C-iVe OKVh aHT’uiJtatLun. 

AMERICAN: LANDSCAPE SCHOOL 

**ae G+iradl Avunui' b- *, <vlriii,,^, 1 m« 




THINK OF IT! An nafli&r Intent of ovtr dffi 
piccw nf ilitw-jriiK lyrti-iii pi, IS, for $2. j:» eneh 
-with ftrdvt. We tuiw tbo fnnf ■□:= "ZESUA” 
flHjhIicht (rackciy. World's Jontlest. You 
iruffi f<ir y r, or momy wt ttAfJSiiLi. T(M> L f£EE 
Bilutos ’with every orJor. Write for fret catalog, 

BANNER FIREWORKS 

3916T/; Detroit Av«. Taledo, Ohio 
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POPULAR MECHANICS 



BENNY GOODMAN 

... "King of Swing “ 

CHOOSES GHETSCH 

. • . "King of Drums 

Big-dimc band tradem have to be right 
, , . tfity c 4 h*t lake a tlisnw on instru- 
ments that itiay hot ri?ijvrr the croDiial 
Th-et 1 * fare, w bon j/&u bu f n dl-um, make 
eure vou net a GKETSCII, the name rfruTJl 
that HRMKYCOOJ. 1 M AN and his ure.JniniincT NICK 
FATOOE. feature in GOODMANS u-nrld-faiDcil 
“Nfl, 3 " awtJJfr BANf>. And Herniy nested nat 
only rurt* G KET 3 CI I OUTFIT, but TWO-* GKETSCH* 
G L ALitiTON E tar (nil bund Use . . , a GIEETSCH- 
KROADKASTEK for die fatticfua GOottMAtt 5 .E;X- 
TETTK. Gi!K' 3 'S(:H.o 3 c 3 cRt drum irtakerein America,, 
tnahea a drum far every purpose ACnJ every purae-* 
IS to Saw. 




Send penny pojttird for FREE DRUM 

Otjlcwue and fuJI in t n rmn t in n about EASY- 

PAY MENT Rla n *nd FREE TRIAL Pleaia 

give dO-ecf address and S*tid to Dept, l l M- 61 . 

The FRED, GRETSCH MFG.CO. 

Muinical Instrument Makers Since IBS3 

60 BROADWAY, BROOKLYN, N. Y. 



NICK FA TOOL 

Coocmjfl's 

Star DruHitisr 



EASY 

TO 

PLAY 

EA^SY 

TO 

PAY 



GFtETSCH also offers SUPER VALUES in Guitars, 
Saxophones, Trumpets, Trombones, Aetordion<i, 
Send for FREE catalogue, (Mention insTrument. 



A GOOD LIVING FROM 

KJL ■■ m |H aa a a with m 1 - ■■ i ■.( f r • 

II ■ ■ I I E ■ [ J ■jJ 

wr Hill I I DC ■ 

U L ■ 11 I I j -ii m 

* ® ® I I :■ I - T | M.ll m- ;.||y kl'IMVIi 

T'ljill i. ey EitlJWfc, ■ 3 iciw?i laLehl BclrntLlir mclhnd-i, 
III! Ml" v Ihakiidf nwwtJi in poidlry ral-.lciK- [-Eli 
py>u-m of bruit ir *(u 4 y iraLtii-ng unmet ny liiiiLisnuik-. 
I-iVlnmed L.y many Iirnj knnh?:u Iv-uLuy • 

nivii. F- -f-n.liliK3ii,‘d 2.Q ,v*»r*. Well# fnl* Isis. 1 • , i* 

FJtE.L t :il ill ■ relict ,! --ml'IM!' I'MiniM, ! I . .r ! |, , | - n| 
fc 1 t'L- I r>"- - W,i>’ l" rval iHL-ilki i >| i jii.irLti- ! I j, . 

Hurry M. Lii I ffliWi, E'res, 

^NATIONAL POULTRY INSTITUTE 

ODDEPT* 59-K ADAMS CENTER, N. y. 





STUDY AT HOME 

Lcea] I y tru inert jnenwln Slsll- 
cr PudUoriit and blRKer «uj> 
eras Irt busdnuas and public 
Iff*. Ciefctrr MIKiftimitlfla ncnr thin 
mr feftartji 1 ^ " J k rtrn.»orBt»Df» ■xci 
Dwdtfd b¥ ni-rn with IcgmL training. 

More Ability' More PrestiRe: More Money 

We iriiid* V'Ml tdiu iicplrii. i..ii can train s- hoin-s 
disri'.r “P* r, i time, tl’-ijr™ of LL, II, iMicccurql 
errti i-.ial"':r in ■ .> ijiin t-i tJia U. S . W* furnuli 

*11 tail matrrinl. inel iilintr H-- T Vh'm"i \ +w Liiimrr- I^'W cwl, un- y 
twmi. (Set Dur valanl •' <■ 4 w-l-»nM'" i Mim-i* fur Lek 4 vr 9 Jiis“ Hill'd 
■MCtUUih-*'’ .-«K" hJih.K, («- Ml jW, 

LaSalle Cit«ifl«n University, Dept. C$l-L Chltags 

A (-nrn^PflruPBnf* 4 ni-11 In 



MAKING 

DESIGNING 



TOOL & DIE 

MirTiinlltl Trade, Drat linjf and Diii£n, Pmirtliriil reln'M train- 

Inc m Ihe worKFfl Iculuh trial center. Wrke today tor lull inrormutioii, 

NATIONAL school of wecnahical trapes 

U*pt. IS i;?H W. Lah* St. Chitl$ 4 . til, 



Ge/fir/o the BAKING BUSINESS 



Bakera imilcc good money 1 Now 7th industry fn wa^ta* E ^ 
JJearly nepreMsiun -proof. Kew h-oine study iiakiufl' Courso cT ^ 
qtiul.tfii-* ytRi. Common sehruil rducatiou flaftleLopt, tf ytra're nf ' 
aniirttiudu, write far FREE RuOK, ,4 tJpportunftieiim Huklu a , 1 f V-? 1 

•WUnil Bikini InitJtult. 3 M 1 Mlthi[an r Pipl.niA.thkipi w 




WILL YOU WEAR THIS SUIT 



and Make up to ill in a Day! 

• Let ipweendl fun i find ell-WMl oube taElored sniit 
FREE OF ONE PENNY COST. Jisfcl Mlow nr 
easF P ' an anil f . Iww iht iuit C* jmki r frit-mU. Wr.1i r 
to |I 2 - in a d*r easily., i^urfi'al Pian, Nri 

QiMninee — iw kmit-b-bim eannming neettaary- 

Send lor Samples— FREE OF COST 

Write today for PRBB ifettillfl, ACTUAL 5 AMI L-b. -i 
and"Hiiie-fi rfl"‘mop*y-jf*tt(ng Sethi lto tiMitify . 

H. J. Collin. PROGRESS TAILORING CO, 

SQfj Tltrwp St., E> c pi. F 236 , Chitano. 111 . 





SAMPLE 

tESSOr 

AND 61 -PAGE BOOl 

FREE 



ffldkv* 

I 1 >50 to 

A »eo « 

™ Week 



dJ i urn mniiinc in^ 
tweea S^ij and $410 
;l week filter all 

r L n?^-s. arc- jkhI.i 1 , ami 
am mdiinit ail Hie 
IIjiiIj-ii iv-urk l till 
ink-f- j'isrj' ef, 1 j i : l r : 0:-^ 
m N. EE. 1 .'- H . 
SI'AN'flLEEt, JUGI^ 
S. fiiLi 1 >it. r Knnx- 
VI lie. Tern. 




5 pai-A 

Tiino 



"3 WDl nrnr n-.i.kiii,: 
nwa Bin to a 

Wfek in -r an m-.;. 
w 3 =Mr. - '. i I L I, . > 1 . 111 , - 
ray rey al m i . 1 . . : , 
marl Hi. -■ i . 
nty nun . .... |,, X j. . 

F. ’,| 3 It! vv 

E »1 I Cr. ■■■ :- ; . 

BJ-Ldgt|Mirt p Pa. 




"I ibjte ji [>oaLtlon 
w-iih the Aiihc-> 

li'« Civil SWr*i i.-f 
iifiL-raUrig lli w Pub- 
Lir AiJdn'-i- ■Sj'Hlerri 
In List- City Hall 
Council, My ^aljity 
lie S170 a innnlli." 
it. ii. noun, r , i no. 

I 'U y Ha! I . A|l- 

Ktii's, Calif. 



Ui.t my aamp]e loss on l-’ree. Evjiinine \% 
— H.ee now dear It is, how caay to under- 
stnntf. Find out- Iidt I iriiin vuu nt 
lionifl Ln f pa re Unit: to he a HaiJIu Ttch- 
itiL'iiin, Uo it noiv. MrM Lhe coupon. 

Man]/ Radio Technicians Make 
$30, S5G, $75 a Week 

liavSlo HiUMHlrafll \t EtaCJou-. nnulay en c Inrtrs. 
aperjitoi-K, lixliiLiriuiu. Itujio JUiinufat-tLirtn 
emplor tp*|cnj, iatcKctarn. Tarcmen, aerviee- 
iik'ei in ewid-iiaj John. lUdlu johibers. Jicilr-ri. 
E-miKloj i n- ru tl u .1 Ion *«■:! tervlci? mum Many 
TtiullO Tfchoicljms opttl IbdJr (Kin i ilea 

‘mil n*palr huaiuc^ita ind cn.ikc :f m? , Shi S'ltl 
a ivpck. OthtTS huJal tliflf ffpulir Juba and 
moke S">, CO 110 n vrot-k Tl X-l n u Itadlm in spare 
t Liiii 1 . Automobile, I'uttn.-, Aviation, f'nnnner- 
clal (LsiiJIdj Lou iiIh pt'ii her yyhl( , iu&. Klei ii-nnle 
jlfrliicei arc oiIlcf Clelda ofTi'iiriE uuim- inriitiei 
for irhteh N. Jl. E. icivet Hid required krnnv]- 
edge of Maillo. Tflfi'leiitn proruLn-a iu uptm 
yood ]uba map. 

Many Milte $5, $10 T J1S a Week Extra 
fn Spare Time While Learning 

TfU' cla.c you em-olJ. I start wpitlng LeCts 
Muncy Jpli iSiifr ia ; shw ymi hw tij rjy itidto 

fcpnlr jobs. ThrdUftlinut your Cburse, 1 send 
plans and (lifecLEoiiH I bat have helped m&ny 
Hijikji fTfici to- S.'iim a yen i hi sp-nre itimr nliiU 
Lu mill tijr f Bern I yoct *p-Hcip] Hadln fiqiti|tmpti t 
Eft i HMiillirl es:[icrllDBBtji ai»t lutlld r i i i ie J r ^ This 
ufk ..TIJ nieiborl nf Iralnluy mikes learn In* at 
hmsie Interesting', TjiScinating, practlciL 

Tied Oirt Whet Radio Offers You 

Ai l Today. Mail the coupon, now for anntpta 
Uissnn and I.Kwfr. Tlity (taini gue Ha- 

rlia’s ppiirt! iijnr iQ/j fill] Llinc tiEtridi i unities 
■iiiidl tliGBii emu i ruts in Tel e v tsJ nn ; it'll about ipy 
i rain in,: in lljidio and Television ; thenv mnre 
than ] 4 i 0 lertci* fn™ men I trained, tel I In if 
Hllut they arc j]olnt and raining, Find nut 
ivhal Itudiij offers YOr | M \ IL COl'HlM in 
ini envtjope, or paste oia a jiuatcard — X IHY ] 

-T. E. Sin I ill . Pre-si deflt 
Hept. OFF, X'atiimiij rtmlEn Institute 
Weihlnjtlon, | >, u. 




E. Smitll, PrBsiidairt. D«iil. OFP. 

' “ " ' J ' ■ — ill 



«r„ J, .. 

M^tfonsi Radio ihatituti, WasiliTnptrui, b.. C. 

Wltliaut objlgsllriK me, malt "TUfh Rewarcls Sn Hiulifi'' tvhich 
nuin;s our up|fM!.riLLnl(lcs In Jtniltci aiui exiblalns Iihkic jmi.j LrxJn 
men ,a1 liirtriH 1 in* tic Had to TK-l uili i ai-u. X i> snlc*rnin iv ill call, 
i. Write plaluty.i 



t Xame. A<A. | 

! Aiidnas * 
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It’s Easy 
To Be A Contractor 



Tj>sm to wllmate, to plan build Ipfr, t.n take ceistrut'ilhtf |ubs r 
and miikc money on them. Here km & up-in-the^njUiutc bunks oti 
budding. tM UMilUii;, and roni r:u-! i !ip which rover in j»ii lntetfeiliie 
way. I lie aubjeclfl (hat. carpenters. hulUIrm, anti contractors should 
know to make the most out of their Jnb«. The ^tnn] Hquarc. Arclll- 
lucliiri.il Drawing and Draiun, I’si inial ins'. Faint Inn and l^imtlnx. 
Heating. Air Condi Llohlbg. Building. Contract Jug. and other sub- 
jects arc all well sovend. 



“Boss” Carpenters in Demand 

Vaist nubile worka Jobs. Immense UrojOcU, and 
the rapid grow Eli o f huioc building, ore making Jobs 
for MI N U‘ HO KNOW HOW. Three bonks elvo 
you quick training, With ! hem you kJiollMh'L bo 
afraid to tnckta any Job, for neEKlod facta can bo 
found In a hurry* 



NEW 1940 
EDITION 

The** bwlu OTB 
thr mnal ilp-lt 
date, rnniplutu 

w« hivt 1 ever 

inittlliiiiii on 
OLL-^f fUtjjvd B-, 



Coupon Prints Nine Boohs FREE For Examination 



AMERICAN TECHNICAL. SOCIETY rOidWUh*™— Hem* Scurf* Crwhi] 
Dept* GA 19 , Pr***l *t $$tb Chicago, lllinola 

Tun may ah ip nt thru nr* IO 41 I edition yuvr nine I ir IkhAi. ' IMildinjj, IRpii nijcUng, 
■ 'id Gael reeking" without any- >. t'-iawi j. n by.*, 1 »iU |mi_v (Ji* (*■>' ren-L* Hl-dkvpry 
L'linficai ml v , njid if lull", ntnfipl in ten it by a, 1 will mj you J.t'.L'ft, *rwl «ftrr thpt 
only Satkl n inaniti. 11 I 1 L 1 I rlie l'<yJ prk* aT only tva HU u pnid. I hi:- rwil, nbluptwi 

Ln :.iv. Woo luiIBJm I Ln-J: Ibt bOOti. 



AildrM 



au * **,*,,.*,**. 

I '■■ ■•■ Mta<*l| m lekter -■ 

IcuhI vn« tiuxiFieM oinn ** n i> r 



+ l, + K , , ,.,. iSlxle. 
r :Lf r, it ■■■l-i ftr ■ 11.11 1 L 11 L rvJ'Jlfm, tlid Lliol Ilf Lb 

: ' 




IS 



in 90 Days at Home 

Hundreds Uf men and women of all acea IS- 53 oinke SHt.OO to 
j'*ij og In ■ Simile diy giving scieiiHAc ftwedltb M^uaugs imd 
Il^ilro-Tbanipy Lmimenie. Ttivre Is a big 'I fin Find from 
] 1 rmui t ills glutil LurJunii. Clubs, Dorters am] p-i iviLt* patients as 
Util Ut op|KiUUntlt?B for tnwulliltlng your own (lUiM.' 

] * 1 1 ■ r 1 Mu-. liurreaLlnB HHRi« -making profeisHjn |i» your own home 
kjo ijilI] tlwiKitglJ rnir bfauie autiJy cettrafl. Same Instnirtoia 
■lb in our NATIONALLY KNOWN resiilsnt school. A diploma 
jwardob upon completlnii or I he ■'Purge, f:«nu can lie 
min [i Let l^J In 3 1( 4 menihi. Hiili School iinln- 
Lhc Ip not ci iih:l' h:-; ,1 ry . Mi lay earn bJe money while 
I coming. 

Anatomy Charts & Booklet FREE 

Enroll non nild we w]|] jncl«Lte uniform coat, 
medical d.jrll'Ti'iry. pMeplril reducing roller and 
Hydro - Therapy supplErfi Without cXITA cost. The 
tciliLchig course OlOne 1 flay he worth immy tlim-s 
Lhe modest tuition fee. 

Send coupon flow for Annlomy Clu.rU end benkict 
containing photographs and letters from umetilul 
graduates. These wJU all bo sent postpaid— FREE. 

THE Cell ego of Swedish Manage 'Suncesior to Nahonar Cotlejo of Wasiaae) 
Dept. AG4— 30 E, Adams St. T Cbitago, 

You may eoeih] nriv FHEE und pu&lpald, AnnE^my CliarlB, booktoi run- 
lalnlnc photocratibs and Ifltrrs from grudui to a , nod complete ilrUlls 
of your offi^r. 






Name 



Aitdrcsn 



etty. _.... 



Kt*lc 




-asy to Start , , . . Eurtrj WtiUn Ynu Learn 

W.,Ijli ill, r GtL Fihvadl Vine fellow r- *LlH ambMlDU 
• •• MWl'i' n woridi'rful -iic, •• .-i tn la.idio a«d ‘I ■ lv- 
IS Inn llirml^h niy nrir, 1 , sc+i e’ I L r ■ :h ] . tmur c r.i 1 11 ti.^- - I 
■ ■r,' h yrm 1 ci vour aiurt tlmv inruu^ri jiit*n-i ink as- 
•Hlmenui Wtcn real tHjuuijiiecic. Kvery MCrnlfai bh.ue 
f ttoklln, Trl^vinan, I l^i'ci'iTi" - kanncnllL-. Mn,ll" 
■1 cti'ii.iir o»d iJiHU-llfl-jicjn t« rmirnl ■ Vo Hi Ri*t Prr- 
r :iuiUi.Ml hvlpr Nn fmevJnHs "sin.-rivnr'j n«o<niel »t 
uctlcwl'— so urulkT-iiu'Hcinhh- -n s I m -fill lik'd t* this 
1 • 1 ' • 1 • Ilial any man wLlh pvrraoi' 1- I'.ir n I Lon riti; 
riisji, ilin Iffonay'inahlngr hrinwnutj^d r ( , 1 1 , - U 1 ■. 1 ritl-rl 
.if-ily, VdlJ Will tn riuuty for n Im^m-i"--- yi.'nir 
»ii . . . nr In hnlil ctaivn » ;j ner * ■ 1 -.i \-i iisr inn. M> 

u 1 VT.Sfl >11 II r.iKIli? -5i"w you ti D w to io;Uh pm fi 1 - 

. hlh- 1 t'nni biir. 

tllfi PDFS C fin If 1 fii-L I'mnrti 'Li 1 it.-cjiUn in rw .'ni- 
,liy rlfDC DUUfl. , - jTciw tm m \i:r voNfv 

N 1l4pin lT , t'i'ijiii ln-rry Anidehiy nf Ito i.ii > ■ 

:1b^F. UnliVt'rSrly f'lorc, N. W'jiNbiriirtwn, D. C~. 



I’LL TRAIN VOU AT HOME 

IN SPARE TIME to MAKE GOOD 

MONEY 11 TELEVISION 



ALL W4V1 
ALL 

ryupy.it 

Analyzer 




More fics-adl jabs imw Jra Druftitiir, Ij>ani AT 
1 IOMTJ in fJiurn l lili>- for 1 1 nur Chlrjik’S F^'llwT), 
S0I].:1 Iim-.|".iM fur i 141 \ THItl, P I SSON anc| 
sii 3 how easy tu Imirn jljii! Bel ffoajd Sob, 

CHICAGO TECHNICAL COLLEGE 

G-2&1 f ecu Bldg., lit £.. ?Gth St +T Chicago. Ml. 




ALLIED SCREW MACHINE CO., Inc. Ml 

Schonl biviSlOA 

UeplEEJfiD? B NT. Like SlritL, HI. 



c tsuaML io pirn 



E*ny U-.joih 11 C hnine. laeiiKiiHivri 63J-p«e Miik bkikHi. 
si; VlttlE wti an jfov <n r ‘'-i. Orar Ilka} ATUified c iMComert. 

\Vrlk± Cm 1 lr« tiiitki. Hinunn StHdin, JOiQ N, 

'£ 4 \i* tl^Hv JkpC R.] s._ iijlwi ukeu. VC in. 



I 



IHmlltn Stari Gu.rjc 
Siaaf iCi Duller 
Plane * Vledia 
Kane IrtLidlnn 
Dmmi and Tiapi 



LOW AS 




Carrespon.cie-nce Course & In 

RADIO ai.d ELECTRICAL fNCIMEtRING 



SLCCTRFCAL ENQ 1 M EE R I HQ , Get LTon.l jjTanp vi w|,:Lc rl r-r- 
[firal field, Mriilvrn. Very undienF.cai uleblO- TlKJciry cnerto emiy, 

RADIO ENDINFERIHC, tn-n m<« c^r* in mdi,. kuI.Jk x.k.trw*.. 
work. Traifii v&u to bo lup^r-i-crYirse oio-iix 'fipuum lulsfl tw I* ink 3 ah. TiiFtkiH 

ONLY % 2 l m Etfcher coorw. Dtlcrrcd ph’- n p*mj- KaL^Lir-flat kill lurtiiflbttd. 
Pfirr Writ* ;!or lr«- nnisi- 11 H m howl rh^kipi, PtudiHiti Tiinfliiiiii 4 B l fl(r. 

IT If tt OHCdlW EWGINI.ERING tCHOQt, B** 9^3-Pll, Llr.f-»ln r Hriar . 

NEW WAY TO CHOOSE A CAREER 



LET SCIENCE 
PICK A JOB 
FQH ¥00! 



- 'T'OllAY. crkiipic a job wr ■ lre>airr n rarner ii no Irecer a bcL«r> 



T _ 

| ir ih ixik. ^cinrtra can. nfl* -iccnnstnlv 'irtxnr in. i*r fC'U. in id. 
■nro, jvrL ^li.rk L-paoi ywk« prornMhffl jen ute Kh-l uiitatl tor. 

&tnd ybur im.h: a on m penny po»t±.re lor F'ltEE inxih l.i 

■ Ipl ..inrsK L I, IS ci|tt |: Nivti Way b> (rt.Ltr llinM 

TKlIlBtUE BuidiiVi lEiBUilii. Dt«l r IS. i mm »p 31*. , Tutmn, Irii, 




X 



Earn Cash at Home. 1 



We paid W, W- tllZA <enr mccplionai cellar C-mp 
Siww-Kmg ituj.- hrmim^i Wv luRLirh mete rial n; buy 

all r itj|.::-i . Hi™ FREE i'Li'iLirv lifol- tells it yaur 

cellar, filled, b*rn. ptduil'le, Eet. 4 . H » 0 *- 

United Cn., U& 4 « Lincoln Av„ Dvpt, 309 , cnicaao 



rn 


n 


i \ | 


m 








i / 


mJ 


kJ 


LJ 


LJJj 



TIEE PLABTETf !n.duilr> r nLfknufitcturfrira. un Bcrmll 

-■ . nml fnr Ln.r pniilartlon «F lamp ftfi-l Cluck tfleftcla, 

.Irt [ioi>tH mil flovcLlici m. i‘ls.Mcx and hLianic ImilA- 
liiwi. t.^pprtcfic-p umicr-i'^narj.' . I'jr mall! rial nukcK 
r, iSjit I ilc slflic -- 1 1 i-c.- . Tfulil.H-r wicicllds fUrnk iliri | far 
Bi n'l'tl inh,HjucLlfin, hnudl Invcsttfient Urliiif* l ■ i it raniHH. 
BIG Ml MM :-.TOUI nrin paw nwng ylac-Lnl.. AlTi- 
blitaud nil'll hive chance for ival i-iriisuerLty tiur FTtEF; 
|.M. II. ■ '.111 1 1 . 1 - II ■- 1 II.'L I "I'll ?■ - I PkASTEM INDUS 

TRIES. Dk-rvl P. I0A5 Waidinoisnftvo,. N*w York, N- 1 T. 



Sa |f t ifu flcrn- jt >/* F'n(>u!<tr Mcrlmr\ry. r 
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POPULAR MECHANICS 










YOU*LL advance 

faster with an eajjy 
P laying Conn. Choice 
of worlds ft-rcatea t art- 
eh La. Many exclusive fen- 
tana yet they cost no more. 
Home trial. Easy payments. 
See your dealer at write for 
f ree book.Mentkm inatrnmmt, 

C. Q. CONN, Ud, GS1 Conn Bid r, 
ELKHART, fN&. 



I| 

Portrait. Auvirt^im. Motion pirluri', and 
KE![ Oolor ph-otograrih^r I.rcmi tt*f 1 dl'fi sun) f>f 
i.Livi'r. Uli; 'wim-y-Hijih !••!.: onuore uni ! Imi . 
I'erKOAlt AMrrul.Tiiro and Home Stilly 

nninNi aOUa jiw, Free booh let. 

BU 




NEW YORK INSTITUTE OF 
10 West 33 Street. (Dept, 49) 



PHOTOGRAPHY 

New York City 



ENGINEERING 



DEGREE 
IN TWO 



TECH. Sir A], A .SD ari-r.il I t.n RSf ■ N«nn.l«rtl*l ( BrtiLt- 
«H» r TIME SMJ MClSEV M VE1), 7 »r* diploma 1 ■ r. 

Electrical, hankc-il. Arahitar t..r,>l r Structur.l. .Chill. A.r^ 

nautical, i . *•. iir<( Air C ■ i-r ••»•!•,*. I- : . : r rar - 1 . ■ .1 . . i - I. i«*- 

■ut i-auritn. : i- I t Hiantl." mi tbWlcHl. Pfrwrr F1.mil, Dla.jrl, 
MHnitrition. ttxltint. fM-rnnivc ■•. •. rqitipi ral l.i W |! !• 

Tliuur.imlr 



rnuplail 

hp Indudrv. tH. 



Tli is. tan ci ■< well. f. r room an-H f 
IfudiiLfis. 1 - h!iil for*iia I .id*. appri 

■Awrird hy EducatorHi. rccqrrim*Midpd b> ifurpiil- > ■ .,nd 1 ■ mtn h-i 1 

1.S to Cfci. r ~r.r- rtf’- !(-*- 1 d Ur*. 1 •■■ H ir i v -i'l.i, I- IM Y*ar. 

bam* ifjil/ mumf*. ■ ■ • ■ lr*e. 

riHLA t CHGINEERIMC COLLEGE 

lMi Indiana Ah, KMttac City. IH* . 



CARTOONING 



FREE TRIAL LESSON! Clilll In on your frantic Ol 
hurntvp — vr IltJMJi— BY MAIL. ilava fun! Mafc* nKMByl 
NO wr-ertenrt to jst,irt. Writ* today Ear Fits Ji 

it: shun, mailed poatti#l4. No old Krai ton, 

MuCiM Bat) -Cartoon Srhncjl. ftrpl. H. Fall Cr«ek. WII. 

DRAFTING PAYS BIG 

Pnmnil Join* OfLi-n Pay tl 7 S.flD I 33 P,D(l month. Trmlntil Ji'nfSiOl-C’n 

ajwaj.fi io demand. T^fl™ rmUly at home Mi spare Him. smuthc-.-o 
uniit'eer.hiiry. Coimnon education. vnuuiitt. Emploj-nrient sorvMsr T-HM--. 
Write to.Jjv Ear cumulate InfltrmitfUm., So □bllfruliOh. No S&leiiwn. 

MDNROI INSTITUTE, PcpL A-10&, Alton. HHtwIf 





r.ri,rii hirw In ibbUce Crcip-afc trlrlrrv I Intr. ia tin* 

UL t.'ITT L ■ Mm' -.. larjr Gtatar. fnififchl Lrj tp ir-jc . 

Uuk'. h i n. t " . . < JI LtniiJ. A rL lot fiff < *U.lo* S' Hhd tf4l (rfVfr, 

W » T. MtiDnt el MtntUllCAL DEimSTBlf. IS 1. Jl il..».).i 





MONEY IN RABBITS — CAVIES 

WE BIJY ind put voti in touch vdili oIH«f mtrlHif. 

1 *" MW 1 Ctlaleir anil ropy n? magazlJia 1 Oc- Or 
qeeiJ 25 c to t Ps>T'k pnil nrifp l-i^t and Vur’s Sub” 

m’ i I5.1C I ,'i ! i to the AMTftrCAN BJi.U.T, STUCK F tRilFIt 
OUTDOOR ENTERFRISe CD.. BOX S 1 SI , NEW CITIf. N. Y. 




WHAT STRANGE 
POWERS 

Did The Anrietus Pus.sc.S5 T 

TlTHiftE t , t! rlw idUNj l'F LriOk.-l«l[jfi 
' T fh-il ini-lt pi pn^jhlr Iw rhr tpiKararj. 
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DIESEL 
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HEMPHILL LIE is EL SCHOOLS (use neural cddrosuf 

+ Plecfe send doiu on your Diotel courses, also Iree oop-y 



of iltuslrated booklet "March ot Diesel.' 
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TRAIN TO QUALIFY FOR 
RADIO-TELEVISION 
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ILayC :-TjU a Job or ill! !■:■> , In 

i*i!dfF ■ : NiL kcrna L S hi h - 3 »i t jm ili.'rtillt-rHy 

hi Ir, W|)M Biviini H |. |.i re-!-*.* i ' i em- 

I 11 1 ‘iy n nt yui van net pm rtirtltl j-ftilnilniirv- 
tr«i limits inrii rtcvKO " ,c " niiim! Jdmji *i 1 
ftrwltnii pj nsdviiot ,nt hit tK I HF fc'nsi- V.vvry 
hfiirn'h MujrHl Undid. Teti™l«Hjh , rtonudriu-r, 
In;.-. S^Lfnd, *£p,. OEUrnL ttmiJf achruvl in Wrat F 

NATIONAL SCHOOLS 



Qrt ttip faCti, NO rrti*- 
■laWmenl*- H»m 

|Lb4Ut It* it fl-fm.liJi' 

Ji 1 11 ta tit your nn Ut. 



NATIONAL SCHOOLS, Dtpi. I»VTMI 

Stmih Figut! wa Lui AjiKclrt, Cilif 

Rtqutfl for Frtr LiUrjJure on Kudin ami 
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Know Electricity as Experts 
Know It— and Get an Expert 1 * Par 1 



WUnt aTmut your future 1 ?' Who In tafe today? Purely not the niftn 
Whu is tHin i pin tit To aTaotl si III 1 Know your fob ihnroiinmy pH 11 - 
Mj-a yonnelf for job* abend To do Jim tMfl tbrmiHuidN of men 
nave used 

The Croft Library of 
Practical Electricity 



Tfr* Croft 1-alvraJ v m m cOtnP^iti l^lrk«! wiqr*!ljat- It M fauiuM 

20 ptarfl of ibirl-^^T-A ta pCThf Ji l< — ull ■ flirt *a It « *tliia.Jlj I* P* ?*aicji»d If bill 

ruVit tu i-r. E-d»r wi|Jj l If* tklid >.l ll.ard- Ji«nd*<i Tferla juu -nnJit 



« w pur*. ■—*«. — - WrfttoH « M llji 

iH-xtnfier rna en»ih i md J k. yrt h huehI. w ihait*i I i#hu cjmt it w III* 4*di l -whm 
til 4U.1KHJ "bwtJx tin iiL riKceienl woritir* uni inimifci. VTCilt tolU yea tli* tnJ*ii 
yii-u &k-.J to ^iiQir *.bii lsl mti|^ra e iojitfatom. nrmBttiim eflinjuutotort. Imwii^ir^ 
1 -ilAulu. *#ibchlmtdBi iJiitrabuJIfcin ky«Mllii — *J«"Lrbri«.l laifecbiMT* f«F ivprv Wpt- 

hlt mIsi bha. l-hjiKi 1H Gt* $!»»*■■ ifclB III DBfe iNipfVT pd, UB 1 1# H t HI ■ "™ ftP *■* I 1 * **4 

3 M-IP-P •if*etl. frt -iwa to tki li ridhapItfA job. Cram *sLiinM.bnfc JL to iW3 Ui pi tt HH1- 

6 volumes, *155 pages— New low price 
No money down — Easy payments. 

Fill Jr HiJ khuL 111* riMHHML htlashed kjvL «• will PTJi-1 > OII I 111 inlira mmt u( kit ’folj™* 
for l« a K.hb m innU'vn '►» ^.fipruviL Wk (*fc* »IF ti-a iuk— '*?■ 

M«n, ir viindprul. El, if h[i tin I. ..-. iHSHik*! 5*i ='■ iru JttVk tt.r Hi t&k ■’*»- 

flf SJ.flO M uiontt. ^eud, kKk r j iji», -n SOW IDU kc Lli* !i(wl« lor vniiTwir, 

« e ~x~i 7 /Inj tIon ~coUp~on ' 



MeGRAW-HILL BOOK C&., 330 W. iZiid St., New N. Y. 

Pftnd iii-h lor ton d b v ■' ftPEBmlnn-to^li cppror*! Ik C^dt Utwier f J Ti*tlxt*i 
EIbt tnriiVj If HtnfiutvT I -ill jr-nu * 3.50 hi 10 fm Mid B.fl* «W»W 
uni.' lhe nrLck i»rtf6.RftN pnmI. If hoi -ii)1»d. t will (etun. Jhe *uxik. t«ii|-*Kl 
iT* Iniuii er&mpi iFHvmiK urllt plilnll inf nil In oil llnlhr 
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SCHOOL OF 4 FRO\A U TfCS 



f’^rne tfl STARTIN' fi» iadiv't -nisiwri limine fci, yE-.if- 

rWrld kf Jilin II flying-, Kr.gin#'P(nc. Mkchnsirn. RiJis. 



Apnr-nretf by l. H. dim Awemamli'l Aittlnhtf. IS jutidkTn 

p«l,Li: i-f . I .i r«>i ii ir > i mwiiiPFi i: , ,4 j 

era'*— 1 ujvpi* nmr ii** liHld-: IT nindevii huitifuieji. Midi ii Le 
d.>Hn liMiir*. IliM.MHF nic.nii^i.-,r. Tir.itmii nnkins >J'Ah'l AN 

0^11 irraikrr. 1T,« rrm/ifrr -i’eiiTJ TJt BH. H>M T-i r I F 4 « khtblur. 

CAPTAIN MAKW&LL W. PALFOUft. Dlreitcr 
Okflii , PMt(, lulu, QklahtMtiA 




LEARN HOW TO DRAW 

GAG CARTOONS 

New Ipcclal, gp. tQ-date Lnitructidn, 

E, C, SHGAfl. iTostnr nT ,l PQHYl, ,r CHF?- 
Ti:h c:mjLi> ■-Yho UrxuM -‘Qicn TrtACV, 
■■LANK" T,KONAlU>— "INICWY Fl««" end 
iri»nr Other L-jtrtCK>n Hu II 1 Iti eomLe 

Slrlfv rirtJEtfi Learned hf-vf t-ri draw durmii 

Gitir apftpe tlniw Uy fol Luw Leik- CASiTOUNi>iT 
Fj\ KIMTt K. lf:A«Y, lWKXVKN>TVh 

GOCHrtE. Serul Ln kiaitL^s fur full UeUtK, 

THE w. t. EVANS SCHOOL OF CMTQOfllNO 
521 Phwnitr BldQ. CIcvelAnd, Ohifc 




LACO Oil- Heat Books FREE! 

l-l-L-nd yr*ur J'lijiraL'' fur 'FV' BOStLCt^ de- 

i-.htLShjiK neWii^t aii-tiealcnif irti'lltode— 

■ii :,Lhilll LaCO'S imiintvrrl mndeij; fnr 
routii or furuiLL-f] America's loweat 
]-,nLisll Tr^'knrrtdoUB lii'^l 

Inr liri'V ^cwdl Siivi' Wrifk, 
din., money , N«« * 1 ( 1*1 it Inst 

FHl P Ii fl'll- T"]JDU1 jmr| H H if rl *■" 

1 1 nil ted See your 

1 1 1 , -!Ll [ t(ib ll.oltr. Or, IBrt-Mf 1 for 

fuLiU'rs 11 nd 1 ™ prlrrel 

l a CO Oil 8URNFR 50,, IM Union flat,, GriswiM. Isri 




MAKING 
MACHINIST 

\,-otv A AK WrldlilPT. Kndy A Fender JtfiuiiT-. EWlIdftl Shop Tr*lrdtit, 

,M i cLvIeau's Otdi,*i A Lxnre-Jit l"raUe Train untt] SeUafledi 

MQLVFRINt SCHOOL OF TRADES 

14M W. Fid 11. Prtnll. (dufi. Pit Nljht Sthtd Ptpt, K-] 

and mystify your friends 

by shuwiiig front page of pewimRfiur 
with headline including yours or fr mini's 
natn*. Pend ivnidil f°r headline dilh ^Sc 
fBiafhPa or win). We w ill iurliid. mail umiiiiiA .1 Tor MV. 

HEADLINES, UnilHn 1411-B South Michigan! A*e„ CHICAGO 

In answering advertisements always write name 
and fuJI address clearly. 
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SEND NO MONEY 
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] |-, :i \,1 ' ,• i.i i . tl U ' F 
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u*t tn i ur: - -I; i ii ■ - riiidera, uulu 
IwdlFF. • . ..•'.".••4 I-: 1 .. t;i ii.ru, :r '1 
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KUMFY PRODUCTS CO., Dept. E-202, Cincinnati, 0. 
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Get Expert Advice on How to 
PROTECT and SELL Yonr Invention 

“Why I thought of that yeara ago 3“ Hoav many per- 
sons have said that, when they found later that 
somebody else had thought of the same thing, had it 
patented, sold it, and were profiting from it? Too 
many, sad to say. These unfortunates did not know 
what to do about their inventions, in order to protect 
arid profit from them. Some thought elaborate work- 
ing models were necessary to secure patent — others 
felt their idea wasn't "worth much.” They failed to 
realize that a good practical invention, plus prompt 
action iri securing a Patent, and locating a buyer or 
a good market, have proved the secrets of success 
for thousands of inventors. 

PATENT GUIDE SHOWS WHAT TO DO 

Olir "Patent Guide for the- Inventor' 1 answer* many important 
{jurat iong. concerning Patents that inventors constantly ask. It 
Wlfs 'what facta, detail*, drawings, sketches, etc-, are necessary 
to apply for a Patent: hew to protect your invention through 
dated and witnessed dfeelraure; how to do this AT ONCE to Safe- 
puftrd your rights; bow Patent Office Record* cun be checked to 
dAermint whether the intention is probably patentable before 
filicFT fees need he paid: discusses. cos t* Involved and a practical 
veay these can be paid a* the application prngresBes. It tel 3s how 
some Inventors secured financial backing; how many simple in- 
ventions have proved large commercial aueceauen t how Patents 
covering improvements also can be profitably utilised and mar- 
keted; tells countless other facts of Interest. 

WHY YOU NEED EXPERT ASSISTANCE 

The Patent Laws wore enacted for yullr benefit — to glv e you 
protection for the features of your invention which are Patehtable 
Put the» features must he legally and concisely set forth in the 
form of '"claim*". This phase of the procedure is go complex 
tjiat the Patent Office advises the Inventor to engage a 
petent Registered Patent Attorney. We maintain a jar; 

— carefully trained registered patent attorneys — expert 

draftsmen — experienced searchers— to serve you, Wg 

haVc been serving Inventors for more than 20 years. 

TAKE FIRST STEP NOW 

With the Patent Guide you will receive also Free * 

"Record of Invention" form which will enable you at 
once to establish the date of your invention, before 
you file your Patent application. This step costs you 
no thins yet may be vital to your sUdcefc.' Remember— 
in Patent Matters, ACTION is IMPORTANT/ Delay 
Can be costly. Mail the coupon in an envelope, or poEt# 
it on a penny postcard- — NOW S 



CLARENCE A. OBRIEN 



(jd Qhia 

FREE BOOK 



CLARENCE A. O'BRIEN 

Rpflitirid Pif.nl Alt»m.|r 

Dept DF1 At AMS BUM DING 
WASHINGTON. 0 E. 



IMMEDIATELY MAIL COUPON TODAY! 



CLARENCE A, O'BRIEN, Registered Potent Attorney 
Dept, on, Addma Building, Washington, D. C. 

Please send me your 49-FaKe Patent Guide and your 
Specially Prepared "Record of Invention' 1 farm FRIGE, 
This refines t d«9 not obligate me, 

Name . , , . , 

Address 

City - State 

I Please write or print ldainly.j 



JUNE, 194fi 
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Outdoor Furniture ^ 
of Woven Plastic 
Is W eatherproof 

Unharmed by sun qr ^ 
rain, the newest thing fipj 
outdoor furniture is wo- ^ 
ven of an extruded plastic J 
that can be molded in 
continuous lengths of any j 
desired shape. Beautiful 
effects are obtained by ^ 
weaving tr ansluccn Lnt 
transparent or colored . 
plastics like reed or rat- ^ 
tan. Washing with soitp s 
and water restores its lus- ^6 
ter. Plasti c f urn i ture, ha v- *1 
iug low heat conductivity 
and low moisture absorp- 
tion, is weather resistant, v. 



*V Rack for Steaming Vegetables 
Prevents Waterlogging 

Vegetables such as broccoli and aspara- 
Pgus can be steamed without waterlogging 
by placing them in a wire rack that holds 
Cjthetn out of the boiling water and elimi~ 
-inates the need of tying them in bunches. 
The rack is placed in the bottom half of a 
one and one -half or two -quart double 
boiler, then the top part is inverted over it 
to hold in tl)fr steam. j 



Sharpener for Knives and Tools . 
J : - Has Reversible Blades 

. Adjustable blades bf a new sharpener 
make it possible to put a keen edge on any 
jw knife, cleaver, tool, ice skates or even a 
y'fr f lawnmower, When the sharpener blades 
become dull they are moved to a new po- 
— -w _ sition or reversed to use the opposite edge. 

(More Popular Invent tens on page 22 A) 
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Special ad vert iai il|f firm >?IV£a 
you opportunity fur <U 11 y 
P rofits with dvw 200 nationally 

in ns min inn«i^ eh«]<l nooda usisJ (tally In 
the homo, I a inn miikf's refits iJusmLhTc 
the -dny j uti mart. Boiled j-mj e*o]uj;jve 
TDitu- with rL[.:ul;ir cuitumim. 

Outfit Sent on Trial Plan 

sample «ytnt of MMlw nichiiitt ac«t 
on trial plait. H'e &U-J3|ily evrry(.Ti|.!iR 
ptnutflinE 




lial [ildii. H> BU|j|<ly 
1 1 L-h 1 1 In ■■f l.’il']L;;h 



ymi 

l)Vl*tnOM 



ji'J'Lr (.'-■■-■ — i j-ustnil Wl tr do-nti morify 

U 



mrts-hji 

tails. 



for fiimjilftt Frw de- 



JU«I njnli your liamo 
if 1 

nry tor romps 

write Enuekf 

E. J. M I LLS r 1 7»4 Manimaih Arc. 
CINCINNATI, 0 . 





TOOK YOUR WAY 

to SUCCESS/ 

O N'T COPY - LEARN TO ORIGINATE! 
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_ DON 

HAVE BURNS wED teith you HOW Eo CREATE 
original cartoons « ho*** esnt 
EE L Li Coy r® e ha* It Jh*hh ud 600 dhtmulciit 

s™t as irrf utal ad-irtt* far frw drtflit#, Only 

BATE BURNS SCHOOL Pig. M« In ZlH CL FV El AND, OHIO 

REAL JOBS OPEN 

FOR TRAINED AUTO MECHANICS 

Learn QUICK! In As Little As 
I WEEKS REAL SHOP TRAINING 



AUTO, Of ESI L and AVIATION 
Lauytrt with real tools, on irc-il 
of their kind in the world. Stop 



fddtfer 
itheei* 
k. Lew 



W on hen i es, wHtfinvp, body & 
equipment, jo 3 higyeat, best 
i Into Big Fay §34 ^6 0 a wee 

tuttmo [Dit! Fay tar part at course littrf FREE BOOK! Send ter E'fl, 
Frw Op»ft|i|ii1y hook; and hew |4jw tate— write near*it Wlmol TQD A V’ 

McSWEENY SCHOOLS » SSr^'IC 



WANTS 

MORE 



AVIATION 



LINCOLN TRAINED MEN 

Tills Lincoln School «f Aflat Ion. AP* 
PROVED by the U.5. Civil AfronnutHs 
Author My. uimm [o itti modi* Itly get- In 
louctL Willi Ellen LmtnMied In prcUarlnfi 
NOW for cniplojmcnl OEiporUmiEliui As 
PIIeHBj MtEiiani», AitMitgilnt Kncl- 
nt'crs, 

BE AN AIR TRANSPORT PILOT 

Prruaic tic-ro to rani your Oot'l, Pilot 
Ratios to- 4junlLfy yeti Tut u i r’Kirtii (a- 1 1 1 1 ■= 
rti’lnu pKiUthin, APPROVED G.A..V 
Tralnlmi for Private or commercial 
Pilot. Large fleel of Training I'laiics- 
BE AN AERONAUTICAL ENGINEER T,™ n Airplane Dealsn 
and Cutisu lic e S tiii TraLitlEii; Em ludea v. j ■ lo yrncEkal emcrlcnrc. 
Kxtclkul Op|»r*LUn lilts for tlnulnwra, Ut|h P*Tl 

BE AN AVIATION MECHANIC 

Lincoln's APPROVED Mechanics Tralh- 
IiiiC 1 ji ri..Lii- 1 'i Ter Gov't. r(;i.!lri£ ami LnMif - 
1 1 La t v employment an Airplane an 'I End eh- 
^fediantc ivMh A If line. Other UHlunha 
C outf« pre-tin re for AirplaiM» Factory- cm - 

ploytuenl. 

NOW 13 THE TIME. Opportunities U 
Avia Lion the brat they' re ever been. 150 
r min.! evs rerently plarctl. OpporlunlilcS 
for many more, Aft S0W| 

MAIL COUPON, for euro plelft lafartnalicn. 





■LINCOLN AERONAUTICAL INSTITUTE, (INC.)< 
I LINCOLN AIRPLANE A FLYING SCHOOL DIVISION I 
1 576 - Aircraft Building Lincoln, Nebraska I 

I 



| I'd into to nTf(WLi 

| camptcte IriforiiLiiliGil 
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■ AtHmESS . 
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j CITY 



re myaoir ror a pUre in Aviation, 

uuut Liutaln Traljiirtr, 



Pi t-!i«e ueitil 



ACE- , 
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"SHOP PRACTICE 
& HOME STOW- 

brother, they 
go together!" 

“I work in the shop every day. And 
a couple of hours every evening, I 
study. Study what? I don’t mind tell* 
ing you — an I. C. S. Course! Take 
it from me, shop practice and home 
study go together. ^Tien you combine 
them, you're headed for more pay 
and a brighter future!” 

The International Correspondence School a 
are proud that over 50P American schools, 
colleges and universities use textbooks 
prepared by the I*C. 5,! And I*C, S* in- 
si run ion is a personal relationship be- 
tween student and instructor. The coupou 
will bring you detailed information. 



INTER N' ATI NN A i 1 1 R H E S P fl N n F K C E SCHOOLS 



Dux 3579 - J, Scrantcn, Penn*. 

Without, coat ui n:e,. plonpe a and full pvUculiri about 
the OdUTSfl tharH®il S: 

Q Arco-u O romm-rclsl 

Q Advert Mac □ Pi-w*l Entinv* 

□ Arcliitrrtilrv □ KtocIncoJ ICnfbnmrioa 

□ Avlalkiti □ EE if 1 1 ( 5 c-Ii<mjJ 

□ JiujiltkCM Ar»Li_ae<rbnanL □ lEinJkj 

□ Ctemntrj" □ ^MBk mihlD 

Q Civil TlTiiinH'rini □ WnldihE 

.S'ojm r i|U. ** 

Add rest, 

ClfIL.,.. fl'ldfr.,..,.., 

Present Pot it km, ..... 

t'dttadi ii w rea'idcMid fenia 1 fa fhr JirlrfiHriidntit L-jjt- 

Tr$mnd r nw> .Srftcf.f* Cdn^dian. .Iffipfrr^r. Cnitotfa. 

fkifjjfc rctitfwtit icqd coup^i to /. (' H r . 7 i 

LondtAVt IF. C. i. KngtfinA, 
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BOOKS SENT FREE! 



APPROVAL 
SECOND EDITION 

a tiny m.'1'Ti iht^c ^'0\- 



For Beginners 

or Experts 

Written m you can un- 
d(r»Land every u'<jm | „ 
t>J Well known 
eUWf* jwnl arehli«cl.4 r 
3ie Uise flexible liind- 
Srtv, [u:-.u3 y 2.IKWI imcti*., 
! E4fi l»L*icprLiita. rhijtrtH 
and (Uiicrjima prepares 
jNni iiiT k rnjtl rirjLfllrtrf 

job in mwhiinivfil nr 
uirnrh 1 3 eet nr;i 1 1! 1 t 1 -< , Sent 
for 10 [liLS'.n’ ire« use 
If you mail cull puli 
immediately, 

TltBse Instruments 
Included 




ON 

S VOLUMES- 
Only 15 ntbiiitra 
Utih iKWiKH i'jin prepare ynu Ter a good 
dnifijng jnb, Merhanlrjil jirfhiTtclutai 
draf ting from Aim pit kE ru IfcTU IItiot In tpi- 
pnrtatil Complex pljiri^ A arep uL a lime! 
Bulk ^THVLl-tiy Tor beEinnnr^, fnr men with 
only rrammjir arboollm?. Drafting mum 
PTfv'-nlw, PTjTJB LTSCtTNEERIXO. made 
easy and I’-loar. I ut: L u nl <.■!* LHimjilctc in- 
iormatlon on blue i»flnt reading fur 
huililinit unit machine trades. 

Big Field Big Demand 

Corn pfUiLt droTtiifan ar« imnd; as*d*d ... 

IhiH .LII'I lnnhlllrt DturifiB llEif'i.'! Iw.JjU lu tH.OU t w‘ • k . 

ThmV I'ul 5 'it ( -ecin i i:.i - }'OH Dkm™i:s 
HIVE GOOH C]1.1SCI> FOR ADV.Y Ni'EMFlST. 
I’lBUknt, 3 '.!■ "HslifiF work, *zi*j to lexrii »ml dw. 
L,-,rii Tjivil',- with TlOD-kM MLiil iTOlSJp.ni fur :■ 

Mil. 1.1. u Fur }UUtr^ lr. 

tf .A %•* i waFmfrrrshi n in FJir .Inin'rvi ii 'll 

jl rretuFf*! .Hnn^-r BiVrn |u qJF frujtfrj */ ilu L 

u,/«wbi «f ittiifti+p, U 

ronipl&teset. ufMph firndedrawEnp irHs-ii- 
mtntfl IT vrm Rend fur ttiene dlMfOlW 
litjuks N'OU . Tliwe ins I rumen Ik are 
arniratc and are iiaekeiL In velvet iJTiert 
ieaUiereUe itorket i'utse. Splendid value. 
tniT mnuded witn tfiew? tmufcn. 
AMERICAN TECHNICAL SOCIETY 
Publiihtn — name Study Caatui. 



Big Pay 

Jn ,.:T h nil J- 



. 4 m.rlr.ir, T K hnkll ¥«l*r v . Dip'. DUl.OlIktl It late St., ceitlilfl.. III. 

rtrnH for lU day’’ iriiil. J ^rhlunur " t «t i.m. I n ill p»> ihr i>* ni.ir - iirS. ■. . r 

ehnrccp Ji 1 uMh, E inn.V ni I|TB hook I i|4 111 «l.u n aiul , HiJuk Inil if t ilrri.lr 

(o ket|i lh*iit, J will reiiil SlE.i'i rFijt H> i3n '■■■«. Itwn <inl» O Ml « ^u-.nili unKl ?.+.sn. 

(I.r [Jktiil pr^o jp I'll! i.J, Suriiil IbliP'-'l rdi(iui, : i : .- J LikIuJu Itb ^Ii>c iiarLP UbiltHj Li i^uj rsm- 
ti't o M ur.l'irsliip C«itiRiuntc, 



y*-> 



.tdrfrm. . . 

I'Ifaih- otSAi-h Irtict ‘■taili.K life. K 4 1 unt foil. Bfnploj’rc’i nDiiw mwl nddTns-t iind Ibl , 
dF bL JriMl 1*41* Uvuifptei Jilmi ** a HintucBi I 






Request Ur FREE LITERATURE 



national srmmi.s 

Dept, i'MA-ti, :imQ Su. FUucnu sl. Lns Angelti, C^Lf. 

NAME *GE 



ADDRESS. 



CITY. 



^including 

AUTO MECHANICS & 
MACHINE SHOP PRACTICE 



pke-tested training for you. 
SEND TODAY FOR FULL DETAILS, 

AmnzinK farts nrr yr-urs if-tir the aakliiE'. 
Simfjty snail tec CTiup cm lor crt-c L i teinti i rt-. 

NATIONAL SCHOOLS 

LOt AKOEIIS 



}fo nuttfr where you are or what 
you do, SatumaJ Schools How offiTri 
immediate train in fr to meet your 
speeitie needin. Il'u a tested, HeKibEe 
plan to lit your circumstances — 
plan fu-r thoae scekinsf Immediate 
shp>p train in ic as Well ef< fur those 
who CEinnot give up their present 
emuloyrnent and incumer InmliKate. 



TRAINED MEN 

eniop pay Jobs 

DieicI bntfiHtry 
Ulwcl &erviEin( 
Auto IniiKtrki 
Pnwpf Planlt 
Machine Shops 
Aircrsll F tints, 
Mini r*fi nnd Marina 
Mefhaniral Urpli. 



m 




^rYour'yfome 



(Co*it 1 nue<l ^ruiti page 20 A^ * 

fiber Milk Bottle Has a Spout 
for Sanitary Pouring 

Fiber milk conlaititrs with a sanitary, 
non-spill spout an<l an airtight “clip” seal 
are being turned out at the rate of fifty per 
minute by a “production line” machine jufct v 
developed. This machine shapes a spruce' 



POPULAR INVENTIONS 



or pine “blank” into a round container 
with spouted top. sterilizes it with hot par- 
affin, chills it, fills it with milk, seals the 
cap, stamps the date and dispatches the 
bottle to the cold-storage room — all in one 
continuous operation. To open it, the 
householder lifts the clip, presses the edges 
aqd th^L spout opens. 



ana tno spt 



Switch Shield Guards Wallpaper 



Wallpaper can 
be protected from 
smudges around 
the electric -light 
switch by a deco- 
rative shield easy 
to install. Made of 
an ivory-hued 
composition mate- 
rial, it is fastened 
by screwing the 
switch plate over it* 
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A cldrtss 



To«n 



metal 



L/ / 0 0 7 £ Lv 



POPULAR INVENTIONS 



J&TSurJfcme 

. a i : ? ., „ }jiAdU4#4 

Electric Sterilizer for Bottles . 

Has Automatic Shutoff H/ 

Seven baby bottles and nipples fit in the 
tray of an electric sterilizer that shuts off 
automatically after live steam has thor- 






y~au Should Eeffnto 

DRAFTING and 
Industrial DESIGNING 



Get into a Belter Pay Held with a btc future 
by Wnbig DRAFTING and DESIGNING 
from an Engineer and Industrial De- 
signer. Private, Individual train I m 
nt yuat hnme. Drawing LihjU and table 
furnished without eslra cost. Learn 
^ to drriH' anil design new products, or 
to improve, restyle, streamline and 
Vj | modernise old products for more "*eye 
» appeal" and Beilins power. 

Drafting id el very btfr field, but 
drafting with industrial designing is 
twice 03 big, FiLctaripa must ccn- 
iiniiiHisly bring out new models, new 
products* and improved ilosigiis. Ymi 
can leEtrn both subjects right in your 
uwtt hutne. In your spare time. You 
can be trained for better pay a* I 
have trained many hundred successful students. I'll 
train you thDtonehly by appEicd insthifilon 4 m liCUial 
work until you are holding a good paying position. Send 
coupon lor full facts on '"DrEiftim; and Industrial De- 
hLjtiLLLm;/ - ENGINEER DOet. UbH-Lyviire, Illinois. 



SEND FOR FULL FACTS 



E ixj i nerr Dp be. OlV, filar 
Liberty vl Ha, niNrwis, 

rifiio fiend H>" full Fa>r t :=■ on +F t>riL ft Li ijj: jlillI IndasEriEil Uvwifti' 
inii." Alho please explain lu»v J*U assist yuur gradua^is to 
ijo'rtl jM/rtitlim-i in the»e flulilA. 



StJtH. 



oughly sterilized the contents, A 
cover fits over the tray of bottles. The 
sterilizer plugs in on any alternating -cur- 
rent outlet. 



You Kood 
this 
Hook 



Saucepan 






a "Window” Lid 

Cooking with a 
saucepan that has 
a Py rex lid, yotr 
can watch the food 
through the trans-# 
parent cover an 
avoid the loss 
heat in lifting the 
lid for inspectLo 



JUST 
OUT! 



CSend your inquiry, with a stamped, self- 
addressed envelope, to our Bureau of In- 



operator anfl rnffclumle ni'flds 
AUDELiJ NKIV ALTO Ul I UK. "J EiIh book time, money find 
VfrMTy. Highly endur-cid. It iirc-ooJH l tie whole subject of fculo rrii- 
cbvuca; i — aula principles. 2 — CoostructUJB f J — Operat ion, 4 — * 
Service, s — ftepalr. Fjwily uculer-itxHi. over ISUO pages — 1&40 llliw* 
irnikitt-i show Log Inside views ot imodern rare. sruets and bund 
ffiili lo-trwii.ga Ec.tr ml service job? liifisol Engine* f- illy treated* 
Sjfl r illy illu-lrat-nl. tt> &ei ThM Assurance for Tewrwlf Simply 
#1 Fill In and Mail I Coupon Today. 

COMPL£TE^ _• LY-5ii 5. WOHTH_^- 

TKEQL^AUD^! aTd., 4 » ‘wEST^ 23 Td'""sTHErr r NEW ¥ 0 R« 

F i, i ehd ' iii:i - NK’.V AIIHjHdBlLKtilrilW IH r«rfiM«. 

unliuitkan, If I I-. H" |« y t*pli. |w|| y^»i II wiPil»i 7 (l»r i r • Jwn irn'M! «•»>.•> I ? j- 

lr tiniil purcOiue ytica vt M I* yiwl, ■uu-rr I will mufti it w yuQ L>MtfiieUy. 



formation to learn the name of the maker of 






any article described in this department. 
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Will You Let Me 
PROVE I Can Moke 
YOU a Hew Man? 






By Charles Atlas 

Dh you T.V :i n t A powerful body of rtiplu 
iinil muewtf!— flepp, husky ch^*l — bit- up A 
like lioiL— HTifla und tliftt nevtr tire? 

7-DAY TRIAL OFFER 

,ruvt ffU-e mo u week ’ Make me prove— 
in even that abort time — that continuing 
vrth ;nj' IJynuJHitfTpnaloii method will make 
a Now Mari of you — j'lit you in m« 
cent physical con 'lit Son which win* 
the envy and respect of everyone. 



FREE BOOK 



1 L | I fc KJM I I Ar 

ill make 
asrnifl- 



ft 07-pnnTni wriik- 
VC. T hen I JlEs- 



[ mpeit was once 
linn — sickly, bulf-tilivc. 
mvereci Dynamic I'unfllmt, And I 
iwli'e W 4 JTI Itn 1 title, "The World'* 
Mosl Petted ly Developed Matil 

nut 3 uni noi making any 
rlalm_s will i ll 1 urn not- willing 
m have >'ih| prove lor your- 
fitlF. IT Dynamic Tension 
C-in't show eintmith rc-ulL-i 
In a 7-<lity Irlul period — 
result* yuUrqn si'cfrtl, 
measure wlili n tape — 
then ilnn* I go ahead will] 

It — a nil li won't coat you 
ti tle o'jitE 

Mate me PROVE 111 
fiamUle u uohUirei hIiliiil 
GemJ lor my FREE HOOK 
AT ONCE! Address me 
personal l y . : diaries a dun, 

Ilept. ttn. I Iti I’Jici. ‘Flnl 
Sttireet, New York, M . V. 



*1 




BxaWvl hH<> tWAiAlH] SJ Cfl*i|»'*'r l«U£ni 
■pn lliif pepfilcbli tMUpl ink £.rc-« U*-E help 1 r 
■U'lIt"' ti p-pl*-| lipnor Tf Jik-fT 4 Miy 

Fe Idlutr 1 st ban# cr ipj.f li-i i»i-H . hgpDip 
Ipf >«IT liiiK* “'"b pif^Hflnh Wvkiiu C-C 

ir-’n F> 0 ^ii!viu 1 £«nMr>->g for lfl*+ lin'i Iw- 

Mfkf , Qrit- T0T TODAY, 



*™>r CHEMISTRY «o # L 

Earn a Degree at Ham* 

From A Chartered Institution Of Higher Learning 
Employers Demand Degree Men For Key Position* 

St 0*9 r*a Cflunn in r:r*e tried, Xlociumical, CiviL. Struttum, Dlv- 
SL-a, AnhlLwLural, ]Jj;iCLUi|^. AULvanvlivt, A-.'ri 'i I n .Li LL ;lJ , IL.i-.lkit, llcfr* i; ■ 
rmU*>n, Air CftnijnHwlnr, It I Kh way. Mtninu, GVOUHty, Pcimk'Um, Ma- 
nn*!', IiutinUrlnlr Chemical r.(||tU»rvrL»?i Art£; •Srirnce*; Plsi Irisuphi'i 
HiyeJsaLafj y : Ctirm isrry ; Eklucaliiin; tltia-l.nv.- 4 H TrHItJiing; Iawi cu,-. 

WcltiAlry^a4!Mi*rv*K CraJuaAc College. 473Q-W SfteHriAn *patf. Chicago 



New York “*t! 
Electrical 

Ask for free illustrated 6 ^ 
booklet 

44 West 17th St., N.Y. C. 




fnfltcr * r. a! U’-lo. AuV.« Alrcha’:!-' , DIcmI Machaaici, Arc CTetilln*, AeeCr 
V«klnjr, rlc. I.** u trtln y,- .1 tit ti- on ('ts-rrt U-.ir- I hmr! MochjLfilif and 

frii-wiirrn i*<]iiIiihii 



I'"U amt ii (rood job. Th« coi t t*> pau Ih 



w:Ln ti'i-'l i uiMSrr ^Tp^rlvnrNl Ififl M**! p-Ttiifr *(^1, Slrrn I <|U^ I I ■■ i !U- 
Sr-ie* 1 , Room ar..S board In. onr ■train h^a(*sl dtorisnt.in, W* mr V«l» (W* tt 
Nk -ivilSe. Fcr Tree fitalojr vrit* 

Nashville Anto-DicHl School, Dept- 7S Nashville, TeuA. 



i raliU 



ni.|iliji-M-.pHt 

■ l.uLld- 






To make mcmey on tfoui idea A 






£y)im:; ot tin 1 i,vurlil"s "iTi^cKT furl triirH 

dime from inventions evolved hv the 
"LITTLE MAM” , * * who didn't con- 
sider himself an inventor at all. The 
telegraph was invented by a painter; the 
typewriter by a farmer; the stock ticker 
by a dentist ; the crinkly hair pin by ad 
observant husband. If YOU have aft 
idea that will save time, save labor nr 
give pleasure* you owe it to your future 
to find out QtlCKLY how you can pro- 
tect your rights to it ! The books shown y* j. r 
below may prove invaluable 1o you , ; ; HOW/ 

send for them NtAV! 



PATENT 



yxrw l 

INVENTIO 






-±<. 



DtLAY MAY BE COSTLY! 

- ii" * : inil-ii nviji nAr 

I n llu .'lira! i. _ i !i djini-n I ir-E^ m V4*LI 

I : ■■ 1 1- l L EL . . ita I". S. hl«|t 

42 YEARS OF HELPFUL SERVICE b*7u7rT' rti * lu ' t 



YOUR FIRST STEP — Learn flow U. S, 
Governmeitf Patent Laws Protect YOU! 



REGISTERED PATENT ATTYS, 
Main Office, 560 -G Victor Bldg. 
WASHINGTON, D. C. 

I’lfijp me your liirfik:-, ■'Palcnt 1 1 rulfcl 1 nn " ntkl 

•1I-.H m Srll an Iriv^nllon" HJiltuui ctnL i.i- (iktUailtori. 



N \\IEl 

All I.i HESS 



n,ACE asT> sr,\ f 



FREE IjpuTij I k LI jnti iliniHr sukr, RroraptW, Wiilifiut 

: tu flfiiJit vrnir rUlils tn >our «'*« ti tf :■ r klrtiJ wT sktrtih cr mwlrl 

ite., 

Mill 



S*t 



tu'fdL-il; Iidia 3 'cjii cun tu About- 1^19 ElIH y*;uT InrentiUn, 

(•? iv T1i W re pdcbeil ivtlh tibia >'uu uiml Ha kno*’ . . 
stiuulil ksLuvr ... to make muncf on Juur tilraJ 

THIS COUPON BRINGS YOU FREE- 



68 PAGE5 OF FACTS FOR 

INVENTORS! 
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POPULAR MECHANICS 







You would be building 
giant transports NOW 



II you could have stepped info I his picture you would have 
joined a group q! Aero ETEtiaLned men reg-yesrpd by one at ihe 
world's Large?! aircrah buitdeis. These lelicws saw Ihe great 
iuiure in Aviation — ond irained at a school whose graduates 
ate IN DEMAND. In ihe Iasi yoar alone over @40 Aero 3TI-I rained 
men signed 1 heir careers in qire rat t design, engineering, root ft- 
tenance and prod uc I ion. You too. can take this proven. 1 raining 
Shal has equipped so many men lor permanenE. proli table 
careers in the ever-expanding Aviation industry Send lor 
details NOW* 



EXECUTIVE BOARD 

JOHN K. NORTHROP 

Pfrtsdrri-I, rfcrlJirep Airirpi i. lm.r. 

ROBERT E. GROSS C. A, VAN OUSIN 

fWkidHrl. toikh**d Vtefft**,, Cw»* 3 ldalrd 

Atr-rraJl Cm-pcrt il-im Aec«rt CeVpaWtan 



OIRECTFROM NATURE, ensv with this RS-paere hook. Gi> 
illaBtrfttiuiiB. No drawing ability necessary • Simplified 

instruct ion no technical terms. Send it for ^Sketch! Hie 
from Nature” by C* P, Zaner, Postage paid, 

FREE: ft ifisuM of THE EUUCATQR mazarine of pel- 
munship with order, EXTRA, while supply lasts, 40-sheet 
sketch pad FREE. 

TH* Zaner-BlMH Co*, $12 N. Park, Calumbiit, Ohio 



Li t • di-dw nuti la Inn Elcrtrin Arc 

. b. Manufacturers ^.sr’sSJSS* 

Tundittni,. hi Hw lnlwini.tuTi** (Sf Til* 1 .r i jnwn n(. Mmirhltr UiHilh* 

r** Ar^t»i™t nijplirf-n.iitH ", ill h* [ulSj‘ Ir^ninl unlJ r*u,J y lu- [in f I Kill tr*t ilut 
wi wu^iiu *jii pTwY mlPit, 

A I D z 1 D A E T "W" nnt min plin«r That". Um 

AA I BC I K Ja f I dkxiahj mi 1 **!* Mil*. Mti WiMiJtr diCTB 

1 ^ ' * ■ * u, * ^.h.'Liir- pi abemn » wider* Crthrr 

W h* | h 1 L ■ Lr*d lan it* held waliUfk loo. Tlitre't nln-iotrt 

t I LI I N Li HO ll.iill Ul *1 lit MU- K.ikef tfdiwl fit 

™ th^liisertna tuiiiid welder* c* i rUi. Thay 

Mi |uid lin.V ImtauM IfckjT Lfi*W die "bnl* luid *d..v" uE Wrlilir c Mlilllliri|r . 
Urnainir, HtiMjwLrti ReodibR. S^rt-LS]* IV.jrt ai..d F .tbriraa hi-i — tend ilwtv win Me 

rr .n '■ Lurtr* tv pnkllirdku ciraE*. Ile.ii C Hit«f hidaiktrit* n** 4 l i'lfl-fll 

If tin* it A IretkJt Walden, Are WrUlmf Ofrarbief*. TeHm iii.im .ml WeUdihe 
rinKiimia. * 1 x 1 A. If Cuh'tilhfn I.ik mil RrttiffJ : C inti Tif:k ttbim hi. ] Jitfi'l he *b'Li* l 'Wl 

In «tn.r*!bi al-ini! uh lirdiniU . . kllAit-bn bk ju (4 bjLii Ih'hiF i«* — «}•»■* in n. -tinrt 
■trmfl T* 1 | »?in i-Of iCn* k tfaliltit fk^ld ■i?«vr '*11 m 4 p> ~ rl.--**rk- iitslfi 

vttbin. m timpi li-. 



wrfi-h Uit TlUriSdi^r Atr'Ji; 5^'i. Nr w "r-iiitliy lnSW" fllKS-ft cut tfr Wlf 
i,l| v.irn..irn:.t, ; h rmi;” ■. imi:i't.i1iLr r l?chnjitalllly |Ad mLnd'UralnhtB. 
pPEK.r DOI'11^3 3 r, 

SELC AbVflMCtMEtJT INSTITUTE. 591 F« rn SI. Pbllarff IpS,*. 



Ml LWAUK C 

CCHOU «f ENGINE ERINi" 

W faUltute £&dsttf&fouci U 



THINK OF IT I An ajaertmeiit of awr 
pLeetB of Hrew^rlte worth $6, IS, for S2.M oamh 
with erdtTi W? have the famous ,J ZFiHtA" 
fliahlifrht nseken. World 'a loudest. You ftt 
more for yn«r money et BANNEIi IW FHKE 
aaJuU'H with every «4tr. Wli le for free cmtalotf. 

banner fireworks 

39161/2 Detroit Ave. Toledo, Ohio 



With**,! *NM«*|E*n. TT nH FrW 'Tf,* b*n *1 * CVfSP* 1 * Indul- 

Ity vnd III Dvltl imllpi Opk#f1ipnhr." ,1k Ull i- r Hi* in Hfrcpif «-n 
Arc WridliH Op^ratar 13 no. I . . 4 1 r C anjlllirw ns a Arlrli, Tich- 1 A uo . I 

Air Crilt Wtldtf 1C *ElI Ratlb* hnininirt IE i-.n.j 

WtMi.it TMhrthlin II nui.) lr .C«nmiftlal Elirliiul E rv| in+*r a yi.)., 
WtUlhi CrilHitr IJ yr.>.. ... Cimmirclil ffadi* En«lnf*r il yt. |., r . r . 

ElKlrlckl En|fn<«r iludint Liin Pfin 

U. $, [htcrrk (A JTS.K tarn Pirt Liptiiu Flin, ., 

Sunt. Addfiaa 

Clly t 4 tn1*> ....A l*-, . — ~., fti 



Sel-Eftfil books rovcrlnc all trades, ofllre 
I,.j:i- home nork^hoo. spare (I me work. 
I ; ■ • ■ L'tr.. Learn bow to cam more. 

*\V*ri if IQ-Ijy 

mmm PopulA f Media nics 

DEPT, 6ti> 

2!H L Ontario. £tn**t 
8 CHICAGO 



QUICK-WAY to make money in 

r*.*ivi'n iLnm.iin! nim *llh inud^rn, Lrmljiln^ l' <■ I . 

. wnri. Nmr ir^in ifik tn i-r hixl -.ii'l nrrl« *i)n ipi !■?:■■ Qfl I 

r H41TL. ,gu ■'.imlnl at dbcc . It. [4 t'J in (vSU, BvU] 

nay m n. *i-.:,.-r 4lpi«. Wji(a tartar Ini E JtF.l-. Urole. at dttuih. Vim 
RhIhi Train inf All'll nt AM**rJe.a.Dkpt. FM ■ BO. <M1 naiHmwiid A**. 



Fltleof 



AERO INDUSTRIES TECHNICAL INSTITUTE 

i?iJ w SAW fffl'J-JAHClO HOAG, iOS AJ^OElES 

nve Courts. In AJBCRAFT MECHANICS Ond AERONAUTICAL 
ENGJfillEftlNv,, - inrluriiri.-] U. S- Civil Aeroaouhtt Auihunly 
Appra-vrd LE Mohlhi Aircinll Mvrrhaniicsi Training. 



IN ARC 
WELDING 



Monetj Making 
Pag Raising 

books i m 

Catalog f) 

FREE r* 
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M Wi V Booklet Free Highest References 

X* I I" HI I Promptness Assured Best Results 

H ~ Send drawing or model- 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory 
of Bankers and Bank-Recommended Attorneys* published by Rand-McNally 
& Co* p Chicago* 111,' American Lawyers Annual* Cleveland, Ohio; Bankers 
Service Legal Directory* published by Bankers Service Co,, Boston, Mass,; 
and the Snow-Church Directory Co* Lawyers List, published in Hew York City* 

WATSON E. COLEMAN, 

REGt£TER£D PATENT LAWYER WAdlllNb I UNf Da C- 



INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BOOK 



HOW TO OBTAIN A PATENT 

Writtffl by * M ember at tfi« 

in( CorpA (L9I2-£tl of llio U.S. Pittnt Offi,--. 
If you wont to profit by Jouf ids*, you ihculd 
Ukn atopf to Ipfitr for 1 V. S. Potent 




ann. Your firtt *t*p i* to get rM* Free Boot, 
H!«itrptid boot conltlnt VtluktlB Si 
tl«n you should have. It telU you fully how to oh Li in m 

:]t c-it wi 



:*P 
illustrated 
iuld hint, 



Thl* 

Inform*- 



potent on your Ldea In the q'licknt *^|f, With thl* Fr 
Boot mu will *l*o rtcilv* * “Record of tnn 



,tior»” form oh 

PerWn*S *nd C«i- 

Bderttill 5«r»ict: Tour con will bo MfhimllT handled 

only by * fteeiatarod Patent Attorney w(|* I* *1*0 * Former 



which you can Miily r*»rd your idu. 
irrlci 

legtal 

Member of the £iimlnlnr Corpi of th* IJ. S, Office, 



All communkitlani confident [*l, 

mail mm rflom r-M free wren bdch wa monD of untirtm y*™, 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U S. PATENT OFFICE 



Wwlworth Bids., SRh Floor. Dept. SB- A, New V*rtt City 
MILLER BUILDING, Dept. M-A. WASHINGTON, D. C, 

Pltiisc evml me yuur Ffeu Book, “How Id Obtain ft 
Patent," nnd your "Rjetord of Invent jchT 1, form. 



NAME 

ADDRESS 



Inventions Wanted 

Patented or Unpatented 



We Inm: been surceKflMEjr selling inventions, pat- 
e tiled and un patented, since 1924. Write (or proof, 
am! tell itn what you have for eale. 

Chartered Institute of American Inventors 

Dept* 4, Barrister Building, Washington* D- C- 



BENJAMIN AIR PISTOL WITH HAND PUMP 

O * 



For T4m<iUfmpl l I--C* rtVp,fl o— Etc, Dull' 

an.tf rd — Accujatw — F-rActjcjl — tiro no nNic.il — !>n,i> — 

Cl ran qi.itt, .l:| n.sUiUl.- J irfc VAra/i i: Max on urn 
Vi : X III'. S-. - >' S..I- tit I'uin Boll Action.— 

Irtc-r Fir;— HiirTril^T — Lock Kind Pumii. su ! '.■! 

I . I ! 1 * . 1 - S!i..t 4 ,-il. I V J : ■ 21 linn r'l'vi linyf-L 

BIS 9-Atwt SlQ,OOi fioimtiT ff'OO , Aim k munplHr lino « 
Ei'iijimm a,,yiw Coni itrv-wd AiH Rifi<-« f<W PI- !*<■■> i ‘"t I - 
IT" or 2:2. Si!.' i i - ■ 1 1 i, ;Lthi.-iJ fmm duau-r or fii-O-ry. Wn 
tus* c n m p I Ltl Bl'l i fl C* I i 1 .inn In iAr'tl-tflt*., 

j 1 1 ,kj AIR rifle: CO-. 83 0 M.n-.tvi St., St. LauU, Mu. ( 



PATENTS— TRADE MARKS 



All cam*!; submitted Riven persona] attention 
Perm ,l Evidence o/ Conrepfvoji" tralA ijufrurlimu 
M u M and J 'iSVfi rrduJe of GrmfmTtumf 
add AiUcmitva’ Fma 1 ' — FREW 

LANCASTER, ALLWINE & ROMMEL 

Patent lau Off Icea 

4IZ Bowen Bldg, Washington, D. C, 



’I'ijiir tin patent fii Invent Eon can' tie ?ij|iJ with 
r'K>i(tlvrt r.n fei!ii:tr>J.' under patent In w *. New. 
|uw-cu.-r Eir^L’ci'inrc, ( ■ rts r» 1 1 ■ 1 1- ifclrtEl*, f nv. 

AMERICAN PATENTS CORPORATION 

ES' Pt 4 E , D-. C- 



INVENTORS 



who oeriT4 largest 
profrta know and heed 
certain simple but vita] 
(pets before applying for patents. Our book, P» tonlrSeuMi 
gives thou? facts: sent free. Trade Marks— Copy rights 
UCET I 1A.CET, Em. 1569, 635 F Si, N, W, DtfL 5 , WASHINGTON, D.G. 



MAKE YOUR INVENTIONS PAY ! 



m 

PATENTS 



Mai* BW Hfum* [mm *«' t L'lvphtHn! Vt http yam, 
Tfir i.l,l Arm flOwH 'JlkiritLe «;ri. 1.1^., 1jt» t-.,IJnin.C(sj. 
Ainph r ■tditM'" .rwhitilr^i >>i siui ol lqVMiV"i‘ Ri»r"m 

iiur. iM-tnl jfivi'isttHfi. iiirt,. r:i'>d*^F, «... t aL.Jru 

“'•in ,hI#" 'III hill /'Sttil. IA I rr TTJO.I T 1 

CRESC ENT TOOL CO., Orot. V. lint I n nail. Obi* 



ElTtniTII 



Write for tree ho oh let of 
costa and Other intermit I on 

EUGENE H. PURDY 

tft-jitfrrtii P&IiCfit A tlurW * tinti 
'ormtr j! H . jJ ^ n T OjlW 

MB lirhmitnJ BlSf. WHS., 0. C. 




BUCHSTEIN’S FIBRE LIMB 

tScK.iC.tiLn g- to stump, cool. IJcIjL, sei-luic:, 
Correct lie. IlmevF for a tJ 
dtluTTaJiic.3. Fair itinu. 

FOR I \ f D. BUCH STEIN CO. 

comfort cm m ah. hmiijiIl hh. 




fTTnrram ^a- up 

LiUIUHfl FREIGHT PAID 

WiLl? F-3-r Cfrla^c -and Sample* Of ntJnilofr M*tbl* ^ Orynlw, Ixn* 
pn»^ Guu.nt»-i UIM4ELMA. 1*: rp-'iina JinjiTir* kli-rinc. 

U- s« MARBLE & GRANITE CO., A-UL 0«*co. Fla. 



*10 Protect Your Invention ^ | < HSetfdiccutMu HOW 



Delays are dani?pcou9 and may be very 
cCwitly. My personal Hcrvire aasured 
prompt lidloo. air let conlidence, and a 
minimum of expeo^e. 1 su^peea that you 
oead me n model or drawl lie, or sketch 
and lie&rJtrtlou of your Invention, and 
15.00. 1 -vlll make a searub and report 



promptly as to its patentability and send | 
you a copy Of iny 7 ^-P:ik« baoUct. Or, if J 
you prefer to resul my tioekiet firs!, mail I 
tbe ittached coupon at om-e. I -wll] alao ' 
send my "Rwoni of Invention fortn, I 

cover 3S years «xpet1ciice m a Hegifftered . 

Patent A Ltorney,} 



L F. Randolph. XASSSSS' 

T tease R pqlS me at once, tree ot ctiatffC, your 72 
y iiijc book Let and "Record of Invention" futm. 



Uame . 



R PERSOnHL CDflFIDEnTIdL POTEflT SERVICE- 
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Address 

POPULAR MECHANICS 










RUPTURED? 

Get Relief This Proven Way 

"Why try to worry mlon^ with trusses iliat ffOuge yonr 
flesh — heavily nn hipa and 9J>Uie — enlarge open- 

in" — fall ta hold rupture? You need the ciuthe. No 
iejJ-Btrapfl or cutting bells. Automatic adjustable pad 
holds at real opening — follows every body move- 
ment with instant Inc tensed support In case of strain. 
Cannot slip whether at work or Light. Water- 

proof, Can be worn In bath, Send for am lie! ilk FHEl'l 
book, "Airies To Ruptured" and details Of liberal 
truthful fid-day trial offer. Also endorsements from 
grat efuE users In your nei^ hborltDod. Write; 

CLUTliE BONS, Urpt 31, ltloumlTirliJ, Nftr Jersey 



AVIATION Needs RADIO TECHNICIANS 



Trained r.nljfj □ pertatrVrt, aiT-vict. mu i nl L'l i men in J-L-- 
mnnfl lr> evlaltah. SPARTAN'S Air TranatJOri CuriLmutaCO- 
■ LAn.’i iroiin» |irr|iun imt fur ihrar- mml poHlTlctiuf. Finrlt hHnvm 
Aviation Radtu Lil-rfirattanr 1 1 l'l r>iHi]]in»ni; jicVTHxUt-eil IttfllntflLire., 
SPARTAN avlalicm rndlo KTtuLuntvx craw tiulOlhu rt-H|M5fifi.U>(e JH»- 
Bitlvmx vim li-fulLr.y nv I fit tan pocu-^nia , Write f'~'T riimplete fHiJ-lB. 

SPARTAN SCHOOL OF AERONAUTICS 

g.pt. Muw. 1 l W, Bfe'lour, C I - 1 -^ 0 ', O ' .., PMflCU. Tulp, DHL*. 

PROFESSIONAL ENGINEER 5£*S£r*r 

Inventions and Tedinica! Problems 

Dcvefopment Engineering § 




31 WEST 42nd ST. 
NEW YORK, N- Y, 



EARN A 



DEGREE 



AT HOME 



From A Chartered Institution Of HfeHer Learning 
Employ in Nuw Demand CoUigt Gradual** With 0*iiw 

BB Uenrci Eounit In An; Seirwe*; PhiHn.*pUy; Ftlutattani PrpcK*|. 
I ■ V INiMii i|i ,i L i fi ; iiiNlwal JufUntiudiMifK fiiwiulOKyj Faysicai tlwin- 
r..i I- -I Th«-ol<MJJ'; Li “I 1 1 Uil-iHONiB Training: Anrtrtimlriff: 

1 1 . • .M r: - ,1 . i * . KlwtrlPAl, M«**ttlf*l, C ivil, NtruNUH , 

In. i 1 li-i'hlHi i tuni., MllUn St pi-j.riiRi-, AuiomdllvR. Aeronautic.-il , 

1 , 1 . r.; , : I . , ., < Highway, MllHliA Air Conditioning, ^colosjn 

|vir> taunt. J uJu-CF>,it. piraiical EnsrJnei! ring. Feundwt 19(JH. 
MtKiniKy-flDOifveEt arnduate Calivge r d?50-F situriimn np*d T emcago 




WELDERS WANTED/" 



ELCCtRIC ftSC-OXy-ACCTTLENt 

suiMi 'i AVetdir^ ear* in tin il dir- The dt- 
jTi.,:,'L now irrt‘;it«T Ihun ; f-Ujap I y - Ldthi UtiR 

Jiiirtih 1 IMS id Lrndn in n wpeks k ■;-■ actual limp 
lA t.rk ' £Sii-i . C .Vui‘r i i -i 1 - trr..i Es n v scJt<jcUs. 
Es (»iiP<iu'M lUhfi. 7 iloure uf 4d or*. Eis- 
.!,.--i , | I ■ wciiJitiif InduAUV* Llmi ted must* 

t Ijof at H-tiirtemij.. -1 «•■ • ks i'ihiw in E-: IrrlrLr 
; Arr nr rtvvtylerp WtfIdiTiK, i ru 1 1 LLfl i r: f re-nri 

i<* 3 nil bhonrij. nn I v 5 -lTir. . LV-ita or intr* far r«l> 

■ »rvalian. .It S i tor <h W"fKSUiff Tpvca." M 1 .nr p^e, 
ijnLLI’ COLLEGE, Dept- i 60. 2m S. Wabash Avb. f C 0 kje 6 

LEARN AVIATION 

IN kQS ANGELES ■ HotioA'f Aviaiion Capital 

ltuffl uusemxc io Lor Anff l«o AViatrjn scLiTity hni uh>i:r«>I 
Hiieiulul im.MUi.'iu lor u.ih ]mlH 4 , Cnrrrr [MiniiLp off r red 
tnr atrLiaa psiotuif. triEinerrEru:. median ie*. drjkftini, | : j n - 
duciMMi juf:. iiAKii 1 , hn.it inrlr umt nte. Train at JtaierKa « 

niort tiioJn ijI ' L.,. i .,i p p ■ J amt rtru rrcii’aUr loraLed >.. i - mh 1 , 

fully approved br Line L> ij. ertrncnl fur cifhl, 
iTv'jo.d ud idkiuuIsi eoiitACfl. WriU! tc,r In* aew in puAt culbloc. 

CALIFORNIA FLYERS 

SCHOOL OF AERONAUTICS -Dipt, pm b 



LOS ANiGf LI 5 MUNtCtPAL AlftPOtf. INOtLWQPD CALlF. 




LEARN 



MONEY - 
MAKING 



CARTOONING 



by A nn 1 rina 1 a- moEt fHmouB mithoti. ITiinrlrri;lp uf itiuri' s-ses E 
Blurt tiXiiiy — i-i.KHS ilritH fSr piiy, Ki3¥h l lie fcii- ikruds 
ft BnJ DIk PlcLur# Clian W leai jour ability t plate aueh 

ian ddn school, till Natiehal eiiij., Citvefend, Obki 



In answering advcrtisemcnis always write name 
and full address clearly. 




inventors 

Get PATENT FACTS 

Free Books Answer Questions — 
Tell How to Get Protection 

* Yotir Ideas day he worth money] 
but facts first iithl save time and 
money. Competent advice on patent 
procedure is essential to booiI results,, 
Our years' esperienre enablea iu to 
explain everything yon need to know 
about protecting and commerdaliiinp 
your idea. Mail coupon today. Spe- 
cial “Certification of Invention" form 
also sent. 1‘rompt service and resulta. 

C. A. SNOW & CO. 

AtturAiyi Smct JI7S 

] 100 SNOW BLDG. t WASH., D. C. 

I F'IphS-p lend TH« fr«? UtKIltB i L I u F,Lrj.t.L'iJ 
I Without r(HLt OF Lif BtJon- 



NAME . . . 

Ah untlS k. 




MAIL MOW 



I I 

| fGfi FREE BOOKS 





on H.p[K0rnL Just mall the cn'uwb a n >1 we'U 
jprn| a scl trf these remark iihlr auto 
hoaka. WTjcLJiflr jou are a rntThanLe or hflptr. 
tiptrt or sppromlcf 1 , uiiId omner or driver, if 
j'Qll'rr lALtmitd in knowing -ill aliout aulo- 
mohlli nuTb»»;1i'S- lake .uh*iiritaKH of Ltili 
FREE EXAMINATION OFFER. 

GET A BETTER JOB 

A hrtrer job — bn the glsandc tulo indutlry. 
r TtlGCTMIt FAY — a eh.ituie Id bo Id in bu.iSnti^F 



CAN YOU FIX IT? 

Thrar vT-oihUT T-iiwks tell 
jH-en Hy Kti'p HOW rft Italic 
O'lt ’"‘pUis'* 1 III dl(TeF*n.. 
;igil— m kill the ^hm.nty- 
Kti stfi-fri ng— to *rt TJW- 
ING— Jiow to p«i your 
Snrrr uji £Hts 1 n^ trouble 
SO'1 Hu? eatwri way lb 
FIX U- 

S BIO VOLUMES 

2 SOfi pages, 3dQt> iilua- 
tratinns, Olrlne ilia- 
gl'jims, fir.. IbflUdlTlir 
Mari ii r EiiftiUfS. Avulion 
M^bQira, Oieirl *rtgin«>*. 
rtc. Dt 1 l.iitkr rtfltlon, 
(fnltl - fUimpoJ llrxibJr 
bLnclLng;. 



t^for jciurself ami Ket a share of the pmnin. 



nr a wait! ns fer any nian whn evr*h lialf 
Irlea to Improre hlipself. Leam auio ea- 

ElnrtetLng with ili^se wondf^ tHMtka n imv 

rnij 1 — n. ij-jick rtbrcnce melhoil. film ply us« 
Lho JTFFY INHEX To 3 a-rTk up the answer to 
nn.v aula pru^lfm. Full I bv el-cvcn of Amer- 
lon'a jircat BuLMIoblle cnpE raters, ard writ- 
ten In slmplt Iti n£Uage Id ynu Can under- 
tLAHd it. 

[ Prlvltag* of coniultlnp Autditidhll* 
Enginrcrr «f Amtriun Tcchttlc 
Sotitlr for nnt y«ar wlthaut c«t 
you mall coupon fmmtdial*h. 

send promptly rntf we Will include a 
New EXTRA volume with JOD page* in- 
cluding let? cars with wiring dirlruns and 
bat A sheds an each. 



no n 

*! 1 

i >- . j 



AMERICAN TECHNICAL SOCIETY i *v C I = ■!< Ct- H# mt Study Cmifiti], 
Orret-I Anre. & SBIh it., DtfiL. AflltJ. Ctu^UP, iKindi* 

I wuuld like cp R-ue the 9-voluuti: udltiun «f j-our AUTO Hooks, 
I win mo die fe-w reitia diltvcry clnises only, but if I chonis to, 

I may relurlt t Ti r J¥> ‘•'-Vi irki 90 cotk'rt. If after 1 £> ctn-yji lltic I jirefer to 
ki-L-i* Uivm, I will send you anil pay the balanrc at titr- rate of 
only *H 4i month, until B24.BO Oi paid. Plfft«t Include conau litas 
UiemPnr"hJp or.d extra Volume ko. 7, id per your Direr above. 

Name , , - - . . ■ - , ■ , ■ i T ,.. - 

Aldrctl. . j, ... 



City. ....... . ..... . . . 4 , , (jtste 

I'| [tUaeb loiter itPtlnx aje, oreufKiiLLon snrl rtam^ am-'l AdHlrtB^ uT 

emrinyar and that of at least one Ppain'eda nion oa refermbr. 



BROOKLYN Y M C A TRADE SCHOOL 

MAH. COUPON 




’Unlimited ftipt ruction until you I □ Xlefnaptaai Fr^EnpinMTfnt 
have mastered every part of i Q Diesel Engines 0 OH flumer 
CoutHE without addi Li onpl fbarffC, 1 ^ 1 J re-linn JnccrlpE 

— .. | □ Aeronautical Fre-Emisnefinns; 

Fun Shcp haiiipmfiu | □ Aviation Mechanic □ Wridlna 

Lneicullftd Inetr notion ( □ Auto Mechanic □ Talhlag Picture 

Fireproof Dormitories. < C HelriKEraLiou □ Air L-'cmditlcmlns 
ru*.-.*, 1 D Televirfcr ahil Radio H*o(ianic 

Spcrihl Fr.vit-^oa, Check y*UE I Q ArchltetHuraL-Met.Jian.lt.al Unit f nfi Addreie 

intercuts nn t-oupoa tu, reravf t q MacMnlsi □ Tool and Die MaLlna 
free literature. | □ Armature wind! ns □Electrical 



1117 Reifronl Are., flept. r.M. 

Brooklyn, New Turk Cliy. N. V, 

Mime — 



JUNE, 1940 
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Business Demands Accountancy 

— because Accountants Command Business 






ACCOUNTANTS are usually in demand’ — -at better 
than average earnings. 

But today— more than ever before — 'the compe- 
tent accountant finds his services at an increas- 
ing premium. 

In the depression, business tightened up the 

reins and is watching costs — prices very 

move — striving to operate on that basis of 
dose control so essential to profits. 

Then too, progressive business is building 
now for future prosperity — laying plans 
for expansion, for new processes, new 
markets — getting ready for the op- 
portunities of the next ten years. 

The Home Study Way to 
Accountancy Success 

Thousands upon thousands of men 
have trained for Accountancy with LaSalle 
— at night — tit home. 

Their success— ^ their progress — - is a matter of 
record. 

Whether their goal was a C. F. A. degree or 
advancement in business, our files are full of 
letters reporting income increases far out of 
line with the time and cost investment, 

Note for instance, these four cases chosen 
out of many more we might cite. (Names 
on request.) 

F. F. A. was a railroad yard clerk at $112 
month when he began accoun* 
fancy training with LaSalle. Five years 
later, his income was 500% larger and he 
was a Certified Public Accountant and 
attorney. F. C. was 22 years of ace and 
general all-around man in an Arkansas 
lumber yard at $75 a month. Five 
monthslaterjiis firm made him man- 
ager at $125, and ten months later 
promoted him to a larger yard at 
$25U plus a commission on sales. 



of 



0. 3X always thought stories about LaSalle training 
were fairy tales until the training helped him— a clerk 
at $75 a month — move up in six months to $125, and 
within four years to $250. He became General Auditor 

large national organization; — with Ills income 
more than seven times his starting salary* 
As an assistant bookkeeper in a great 
Western bank. C. F. 11. looked forward 
to slow progress. But LaSalle accoun- 
tancy training speeded up his climb to 
Assistant Trust Officer and to a salary 
increase of 400 per cent. 

these Men W on Success in 
Ordinary Timm — Vow Will 
Profit By Unusual Times 

1 : ; : kablc as is the success of these men— 
you w:!l have an advantage over them — 
you will be entering accountancy when 
vii'iuui.il business conditions work with you 
for success. 

Present conditions not only call for more ca- 
pable accountants — but oiler unusual opportu- 
nities for both quick and permanent success. 

The accounting student of 1940 will face real 
opportunity in 19U and the accounting lead- 
ers of 15545^50 will be largely determined in 
1940-1941. 

— Jf You Can Qualify 

Ask yourself three questions: 

1. Are you ambitious? 

2. Have you determination? 

3. Can you second grasp an opportunity? 

If you have determination; if you are 

ambitious; if you can take advantage of 
circumstances — prow it by investigat- 
ing. A three-con t stamp, sixty seconds 
time, andthe Coupon below will bring 
you full information regarding Ac- 
countancy training and the oppor- 
tunities towhich such training leads. 

Then you can judge intelligently. 



LaSalle Extension University 

A Correspondence Institution 



Dept, 664 - 1 1 R CHICAGO 

Op par iu nick 1 * in \cMi 1 ntJi 11 t 7 — C 1 nrt( Mew arnl wc will Smd yo u a fite 
copy ci 1 ;Acai.untujir v . the ihut l'W uk*> informs Liu a abciutuilr 

pew trainiftn in Higiwf Accoun t^ncy* llLL without QbligatLon. 

□ Higher Accountancy 

Othor t-flSiUlo Opportunities : II more Irttcrolfd in one of the other 

fields 4t busaiLijss LpJjcatcd IkJos 1 :. check that: 



□ Dusl nuts Mil d i He- 
rn out 

DEiiWrt Bookkeeping 
Qt. P- A, t JuuL-hinfi, 
tJlbilwaj- Actii u O t k II ft. 
□ Traffic Matta^mcnt 
□ EDmirc Speaking 



□ L*w- I.LPS . Dcfiroc a Bualuew 

i Commercial Law respond trice 

□ luduatilal Manage- H r± 

merit D Jtenotypy 

□ Modern Fo rcm. u n - □ Madera 

s tij^ $a!camKnilil[> 

p llusloeii tnH'Lish 



Name. 



__*Age. 



Pfe^nciLi lYattlon,, 



A'J d roryj . 



28A 



POPULAR MECHANICS 






Advertise rnflits in this section, 35 cents per word, each insertion* minimum 10 words, payable in advance 
To be inserted under proper classification in July issue, copy should be in our office May 8th 

July issue on tale June 1st 

Popular Mechanics Magazine, 200 Eait Ontario Street, Chicago. Illinois 



YOU’LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Mr. F. W. Johnson, 

Popular Mechanic* Magazine* 

Chicago* III. 



Dear Mr. Johnson: I am enclosing copy of ad I wont run m your 
classified column of the June ft sue of Popular Mechanics* The left 
ad I carried lurth you ( 14 word*) brought more than SOO replies, 
inquiries and each. ufAiefi / consider Very splendid . Looking for 
tome good business from the enclosed* / am 

{ormill l'turon Cerdielly you,.. 

flle In our a Rice) S , THOMASSON „ 



AUTOMOBILES— MIDGET CADS 



GARAGE Owners and miHrtia.nl eg. only 
purchase direct at full factory discount 
Triple- X Alloy ScSMotklnft Piston Rings, 
Nationally distributed. Guaranteed PH- 
forma no:. Stops Oil pumping- Saves flas- 
nllne. Restoring unnecessary. Write for 
saiOBlt Wld details. TrLple-X Co. H 3001 s, 

Rac ine. Papt. lofl. Chicago, 

” MIDGET Aim. wheels, motors. Clutches, 
brakes, plans, kits, etc. Request circulars 
40-Tl_ ShlPPS Midgets, Zanesville . Oil to _ 
AMATEUR Racers: Convert FOttr Model 
A Ford easily. laexpensl rely. into Jallopy 
Racer, or fastest buggy in town. Pull easy 
instructions >1.00. Benny Hilts. 134 Rosa 

Avenue. Buffalo. Hew York. 

CHANG E ford motor into air compres- 
sor. instructions Si. 00. Tuck. 13 Shirley, 

Fontiac. Mich. 

iilJXiET Motors, So.M up. Used equip- 
mont — fid motors. 30 car*, many parts. 
Lists. 20c. Midgets. Box 643-H, Zanesville. 
Ohio. 

PROFESSIONAL. Midget racers, two- 
passenger roadsters, midget motorcycles, 
IhOtOrstOOtfrs. guaranteed motors, wheels, 
parts. Plans, Handbook Catalog— SO- illus- 
trations — 20c, Midwest. BOJt 1959-CA. CM- 
cago. 



COMPLETE Auto painting Instruction 
booklet Me. Mclco Cft, . Woodsto ck. III. 

NEW Fifth edition Automobile Racing 
Book. Tells how to build dirt track bodies, 
frames, on in hub. Records, superchargers, 
rules, formula, plans, stock conversions, 
roadster racing, flit Fords, (l.fw postpaid; 
11,1b COD, Ray Kuna, Department H. 
Ma<U*onvlUc. Cincinnati, Ohio, 

AUTOMOBILE DupOTChatge rs 43. GUttT- 
antCed mileage Increase 20ft; power 10ft. 
University or Detroit test. Aiiv car: give 
make. sear. Wrench Installs l 5 minutes. 
John Hanlev, Manufacturer, if 10 Lor a in c. 
Detroit. Mich. 



AUTO SUPPLIES AND EQUIPMENT 



WORLD Famous invention battery ter- 
minal. tremendous weekly repeat* efs 
million used yearly, prevent^ 30 F i- electrical 
troubLes. Child Installs easily with pliers. 
ADC oOstoald. distributors. BOG'S profit. 
Pontus Manufacturing. 978 Broadway, 
East Providence. R. I, 

AUTOMOBILE Initials— Black on gold 
shields— 6 lor IOC, Water transferring. 
Muster Deca l comnnl*. Ardaley . Feting. 

AUTO Supercharger saves up to 37ft on 
gas. Removes Carbon, saves Oil. renews 
power. Free sample offer. Agents wanted. 
Multi-Matlc. 2812-A Glllhnm. Kansas City, 
Mo. 



FREE Bargain catalogue, auto supplies, 
tires, tubes, tools, garage, service station, 
and shop equipment. For dealers only. 
American, 12 1J Bedford Avc.. Brooklyn. 
S. Y. 



104P ION lTlO Ft Supercharger. E. O. 

Sale s ■& Mfg Co., New Yor k. 

PLATING Outfits for auto parts, Con- 
nect to ft battery. No tanks used. Free 
particulars and proofs, OunmetaJ Op,, 
Ave J. Decatur. III. 



PISTON Rings— Multiple steel seal de- 
sign. Quick seating, stops oil pumping. 
For all cars and trucks, bend for circular. 
Piston Itme Sales Co,. 4043 West Lake 
Street.. Chicago, 



RECLEAN Used oil. Complete Instruc- 
tions si. oo. Hutchison. 2743 Hennepin, 
Minneaaollk. Minn. __ 

SUPER -X Spark plugs, guaranteed un- 
conditionally 30.000 miles. 25t each. WrLtC 
for dealer offer. Spartan Automotive Sales. 
m w. Main. Spartanburg, s c, 

BARGAINS — Welders, compressors, bat- 
tery chargers, car washer*. Liberal trial, 
terms. Write Hobart Equipment, Bos 
M-64P3. T rov. Ohio-. 

RE-FINE Crankcase drainings, re- 
quest information. Zdiball, Mount Holly, 
N. J. 



ANTI-KNOCK Gasoline formula 35 c, 
Devereaus. Bok 212. B attle Creek. Mich. 

MOTOR Oil free — Reclaim used dll by 
original costless method, complete instruc- 
tions, 3100. Technical La h oratories, East 
Haven, Conn. 



AUTO TRAILERS 



READY NOW — Plans for nine new JEm 
Dandv Trailers including 8 modern house 
trailers, sports, tent and utility trailers. 
The most complete line ever announced. 
All have latest features of construction. 
Easy and economical to build, Send for 
Circular quick. Jim Dandy. Bos I25-A. 
Wausau. Wis. 



MAKE Big money building, selling *4P 9$ 
trailers. Cost about, $25. Cons LructiPn data 
one dollar. Pal-Boats. Marb lehe ad M«a. 

JUST Off the press. "New Editipn pf 
Trailer Builders Manual and Catalog of 
Parts. Supplies and Eouioment,’ 1 Rush 25c 
coin for this big value hook that tell* All 
about trailer building and 5howi5 you 
America's largest line of trailer part* at 
the lowest prices. Trailer Supply Co.. 
5)3- A Pulton 5 1 . Wausau - W is. 

ALL About trailers, consi ruction, parts, 
supplies, etc. G4 pages vital information 
for anS'O&C interested In home trailers. 
Send 25c, 5 leches Co,, 2900 I4th. Kansas 
CiET. Mo. 



Motor cycles, bicycles, rigtor 

SCOOTERS AND SUPPLIES 



MOTORCYCLE, Parts, accessories. Most 
complete stock. New and used. We spe- 
cialize Oil mail Orders. What do vou need? 
35 iinae catalog lOe. Whitman M&torcvcle 
& Supply Co.. 405-9 Southwest Blvd,, Kan- 
sas City, Mo. 



MOT ORGY CLtsrs , Let's get acquaint- 
ed, We can save you money on parts and 
accessories, List and details free, Trt- 

analg, 1111 Washington, Chicago. 

SFNU ihc For new mo Handbook of In- 
formation. Lists new and used parts, ac- 
cessories, for Harley, Indian. Hen -Ex. 
B fiDti. 422 East Grand. Des Moines, Iowa, 
MOTOR3COOTERS. NOW is the time to 
buy. low cchC. free Literature, Star Put Put 

Co., Bremen. Indiana. 

DEALERS Wanted: Big profits selling 

sensational Keen Motors copters Super- 
UQWet engine, clutch. Climb hills Best 
mechanically. Terms cash, Keen Manu- 
facturin g C o., Madison, Wisconsin. 

SAVE 7D r K, Thousands assembling own, 
Comet Motorsccoterl We supply parts, 
tires, engines. Literature, drawing Idle, 
Comet Cycle Company. Box 3032. Madison, 

Wisconsin. 

KOTGRBGQOTEft Motors. 15. SMI up. 
Used motors, midget*, scooters, parts. 
Complete lista, 20*0, ShlPlK Midgets. Bo* 

£*3 -H Zane svitlp . Ohm 

BUILD Fewer scooters, midget cars. We 
Ruonly tires, wheels, motors. Lowest 
prices, Bend I □<! for plans, etc. Build- Ur- 
Ovrn Devices. Dept. f-A, 538 North FurJc- 
Sldc. Chicago. 

MOTORCYCLE Bargains, lowest prices, 
bargain sheets far stamp. Motorcycle ac- 
cessories. Rochester Harlev bftvLdson 
Coro.. 129 W. Main St.. Roc hester. N. _Y_ 
ALLOY Pistons $3.013— Harley. Indian. 
Henderson. Excelsior, Clavaland. Cylinder 
grinding, rings, bearings, gaskets. Chains, 
sprockets, helmets, goggles, accessories, 
parts new and used for less. Catalogue 
and wings pin ifle, Baiiak. m5 chestnut, 
Bt. Louis, lift. 



BTCYCLR Motor. Push-ft-Blite outboard 
motor, complete with pneumatic tire, ready 
to Attach. Dept. P. Rtehbnrn Company. 
Aurora, Missouri. 

KNUTH'S Motorcycle bargains. Lowest 
prices. Bulletin JOc. Promo V service on 
repairs, parts, accessories. Harley-Davtd- 
SPti factory dealer. KnuLh'S. 3491 Forj d q- 
Tac. Milwaukee, W,ia. 



MOTORCYCLES, Recondl tinned. New^ 
used, parts and accessaries. AH makes. 
Large atock, Bargains. Illustrated, cata- 
log, iSe, Indian Motorcycle Sales. Kansas 
City, Mo. 

MOTOHSCCOOTERS, Midget cam f Eas- 
ily built. Complete plans and literature 
on wheels, tires, motors, transmissions, 
clutches, etc, lac. teemsakers. Muscnitown, 
Penna, 



Bargains; Nike eencrators 11.75: was 
12.S5: order tpday. Electrical Froduets, 
Ke ndal Ivl tie. Indiana. r 

BUILD Sensational, clutch -operated, 
inotorscpoter speedster In record time with 
our factory finished kite. Roeg bottom 
price* — fork (2.B&, etc. Complete plans, 
literature. 10c. ZipscOot. 3622- A North 
Troy. Chicago. 
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BICYCLE Anri oarts catalogue free, 
Connor for identification Dink Vlttl YOUf 
name engrossed i in k i j I rf Fasten* to blCYCle. 
Krause Suppl ies., St. ClAlr Sticrfa. Mich. 

MOTOHSCOOtELFL, Speedking sensation- 
al]; easy to build. Complete steel kit 
*3.95. plans free. Catalog 80 illustrations 
—20c. Mid motors. BOK 1^9-Aa Chicago. 



AVIATION 



FROFELLERS. Summer special hard- 
wood couper tipped 2 blade Continental. 
Fe-UdlOOl 11 2 so, Ini laioud *15-50. OX s 

SI 6. 00. Air- oil cooled mod id A conversion 
10 castings S'JIi &0. Universal Aircraft Co., 

Fort Worth., Texas, _ 

PROPELLERS For ftirnl&llrs. sk'dS. ICC- 

sled bluennuts. supplies. Catalog ■dime. 

Lcrensen Propellers, Nile* Michigan 

AIRCOOLED 70- H P Ford A conversion, 
dteEfams, instructions 2&e. Propellers., 
a ir wheels, supplies, Standard Aircraft, 

Ft. Worth, Tekbs 

AVIATION Apprentices — Airminded 
you pe men interested in trai incur for en- 
tering aviation as auurentices see ad on 

pags 10 A. 

HAVE Futii Pilots Card 3&C. " Press.’ ' 

usi iffashmiatcB. Bwu m. 

CASH For photos. stories, articles. Ntf 
aviation mu gft-ifLhc,. Detail* dime. Davis, 
as North ^th Street. Newark. N. J. 

PROPELLERS, Hardwood. clear. Hwlar 
S3. SO, Henderson I4.S4, Fordchev 16. St. 
Headquarters All types. Airliner, Ft. Worth. 
Terns 

PRACTICAL Course in stunt flying — 
Illustrated, complete. only 51.00, -postpaid. 
Aircraft PI rectory, Athens, QMfl. r 

FRACTICAL Course in Jiving— 29 chap- 
ters, only *1,00. Illustrated, complete. 
ALrcraJt Directory, Athens, Ohio 

100 AIRPLANES *55 Dp. Terms. Locat- 
ed everywhere. New sarin a directory 25c. 
Used Alrcrait Directory, Athen a. Q fdo . 

GET Into aviation! Train now at this 
Lincoln Aeronautical Institute for respon- 
sible position re aeronautical engineer, air 
transport pilot, aviation mechanic or air- 
craft sheet metal craftsman. Good lobs 
Open! Big mOucY oaid! Wt assist gradu- 
ates in locating positions. Part time em- 
nlp-ymons for board and room while in 
training. Write todav lor information . 
Lincoln Aeronautical institute, fine. >. Lin- 
coln Airplane Sc Flying school Division, 
2007 Aircraft Building, Lincoln. Nebraska. 

AIRPLANE Mechanic, Ten week’, 1 ; home 
Study, si. 25 wi'ek! Employed graduates. 
Diploma. Catalog, stamp. Aeronautical, 
nundee. Illinois^ 

LEARN AS r Plana and engine mechanics 
In government recoralucd school. Aviation 
Institute, iii-LS Bridge Plm. Lons Island 
Lily, New Vort, 

PROPELLERS For airplanes, sleds, 
boats, fans, dehydrators. Catalog 10c. 
Banka Prc pcdlera, Love FLa I d . Dallas, Tea, 

LEARN To ttv free. Folder, dime. 
Olunraer. Bo* 331. Hemps, lead. N, Y. 



AIR CONDITIONING 



FURNACE Blowers *32. SQ. 13- Jir wheel. 
Also larger sizes for coaling air condition- 
ing. 2.500 CFM 10 30.000 CFM. S4 7. 50 to 
$2*a 00, Variable speed control, belts acid 
pulleys included. Reynolds Mfg, Co,, 
Grand Rapids. Mich, 



K ATT UK IKS. GENERATORS, ETC. 



BUILD electric plant for your cabin. 
Operates from Wind. Complete plans and 
valuable catalog IOC. LeJay Manufactur- 
ing. 447 LeJay Hull ding. Minneapolis. 
Minn. 



EDISON LI let! me atorage batteries for 
light nnd power. Eliminate* aci.d battery 
diseases. Long guarantee. All kinds re- 
built generating plants, motors, and mis- 
cellaneous articles at bargain prices. Free 
interest Jim literal are. T. Hawley Smith 
Co , c roton Falls. N. Y. 

NEW Process ooero big future lor bat- 
tery rcbulldcrs. D^lgita IDe. Utah Hatt^ry 
Co., Sa lt Lake. City. _ 

WINDING Data 200 late automobile ar- 
matures SI. 30, Sabina Armature Works. 
Peebles Ohio. 



Edison storage batteries for lisht- 
rrawer systems. Non-acid. Odorlem. fif- 
teen vear life. Five year unconditional 
guarantee. Bargains in complete light Lam 
systems. Low prices. Free Illustrated lit- 
erature. L, Bee-Jav' p Battery Co., 32 Ster- 
ling Avc., Yonkers, n, Y„ 



BUILD 1000 Watt no volt a.c. genera- 
tors from automobile generators. Constant 
voltage at variable loads and speeds. 
Prints, one dollar. Particulars free. Cell- 
ncr Electric Co.,. Salma. Kansas. 



Jftl'MRtVtr AND HEATING 



KNOW Your Plumbing 405 page book 
of valuable data — formulas, drawings, ta- 
bles. sketch be on layouts, estimating, In- 
stalling. ordinances. Joint Wiping, etc. 
Price S2.0O. Johnson Plumbing Supply 
Company. 3C47 South Halsted St.. Chicago, 



ELECTRICAL SUPPLIES— EQUIPMENT 



DEALERS Build air conditioning attic 
ventilating outfits. Send 15c for wholesale 
catalog vice trie motors, attic fan blades, 
bearing sets, vari -speed pulleys. Evapora- 
tive cooler pumps 75c. 10 Inch UP a c, 

motor, fan blH.de combination *1.75. Other 
bargains. CMCO, fill Washington, Chl- 

«<o, 

ELECTRIC Eye, with wiring diagram, 
literature, *1.53 postpaid, Photobdl, Dept. 

SC. 123 Liberty St.. N ew York. 

ELECTRIC Engraver, engraven Hardest 
steel, deeply, *3 DU Hudson. Engravers. 

Eas t Syracuse, N. Y. 

ACCURATE Data immediate); on all 
electrical or mechanical problems, Rea- 
sonable fees. Address Inquiries to Graph- 
ics. F f- i-t Offic e Baa 4 SUL Miami. Flor ida 
electro -scribe": Electric pencil. 

’Wrlles-enfcraveft all metals S1.D0, Health 
Lamp: dual ray— ultra violet— Infra red. 
Promotes sun-tan vitamin "D Automat- 
ic — ac-dc "current. *3.6(1, Details. Bcver 
MfK_C o . iSH-H Cottage Grave, Chicago . 

magnet^ New Alnlco otlov tiorac 
shosi lift 55 times awn weight Si. 00. Many 
other sizes and items. Floating bars 3 1 LD 
per pair, Alnico tricky dnaa per pair 25c. 
Bulletins stamp. McOh Units. Bos B61. 
Minneapolis. Minn. 



ELECTRIC FENCING 



ELECTRIC Fencer easily made from old 
automobile coil, Complete ulans ibe. 
LeJav Manufacturing. W7 Delay Building. 
Minneapolis. Mmn. 



WET.RING— SOLDER I S G— Ft ATI N Ci 



WELDING Shops. Build rubber tlrCd 
Meel farm waaoiu. stock trailers, dual 
w'heel tractor trailers. Use Junk auto 
parts, Prints *1.5D each (3 lor *2.M. I 
Particulars stamp. “DtK ,f Flsifs. ML 
Vcrnan. Ohio. _ _ ___ 

ACETYLENE Welding generators, latest 
type. S25.00. Jphnsnn Generator Co., 
Brook Held, lift, 

', .i-.'i.i'.: AMPERE Weldors from old HU* 
eratprs. Complete plans 35c. Plans show 
single and dual % elder cormrc lions. LcJhY 
Manufacturing, 347 LeJay Building, MLn- 
ne-apcilLa.. Mlim. 

WELDERS, New and used. Write LId- 
eoln Electric C ompany. Cleveland. Oliie. 

A C, Welders, plans, material. Free IU- 
I erature. Halirr s on'E BervlCe . Caiifan. Kas. 

ACETYLENE Welding Outfits. 327.73; 
elcctrJo welders, *55.fl2; acetylene genera- 
tors, 559.90. Super Jar Osy- Acetylene, 
Hamilton. Ohln. 

POWfisKUL A C. welder, kits, plans *1, 
Marvetweld. Boa 1155. Ban FranUseu^ 

D.C, Arc-welder piaiw ll.op each (three 
for 32.301. Bui Ed St yourself without re- 
winding armature. 25-206 amperes, from 
farm light plant generators. 25-200 ain- 
neres from Ncntheuit, Dodae automobile 
generators, 25-eW) amoeroji froin d,c ve- 
hicle motors original]; storage battery 
driven. Welders Club. AftB-3432 M-Mart, 
Chicago. For aaic: n. C. vehicle motors. 
lupollffl, etc. 

NEW General Electric portable arc weld- 
er, List UflOv 1 1.75, 00. Our price *35.50. 
ComoJete with reotifler bulbs. 15-30 am- 
pere — Welding range, p nolnl arc ioleotlon 
switch. Furnished In single phase or throe 
phase, f Specify when ordering.) Width 
24 " , height 27", depth 14". Shipping 
weight Approximately 200 lbs. Ideal for 
garages, shoes, factories, etc. Am ole ca- 
pacity for welding as heavy ns ty* steel. 
Quotations F.O.S, New York Clt;. Ottered 
only while present supply lo.Ua, 25 't with 
prder. Balance C.O-D, Free cLrcular pp 
request. Wholesale Electric Motors Co.. 
Inc,. 5*3-41 Canal Street, New York, N. Y. 

BARGAINS, Demons trator are welders, 
ga-sollne ami dice LrlC drLVc. Liberal trial, 
ca*v terms, Write Hobart- Welder Ex- 
change. Bax M-64U2, Troy. Ohio, 



BUILD 2D&A A-C welder for tm. Others 
cost lass— na winding, ptaro *1.00. In- 
formation dime. Hi-Pnipt Electric prod- 
ucts, Belie fon tame. Ohio. 



ENGINES. MOTORS. DYNAMOS 



GOVERNORS. Make your own. All to 
engines, tractors. atatLonar; gaa engines. 
B1 uen ri tit s _li . DO . Box 33 . Barnum, Minn. 

'■PEPY " Oovernoffi make automobile en- 
gines power units., Sensitive and accurate. 
Low price, *#.5Q postpaid. Trial and re- 
fund guarantee — circulars. Harris Mft- 
chinerv. Mi nneapcl I s, M l nnenotfl . 

BARG A IN- ■ ’,3 Hp. InOlora, GO cycle, t 
Phase, no volt. like now. guaranteed!. s7.40. 
Send cheek to Erie Electric Motor Cc,. 120 

Chureh. Buffalo. N. Y 

£50 NEW Motor diagrams, tables, and 
controller connection* for the practical 
electrician. Make* dual-voLt&ee. multi- 
speed, star and Delta circuits clear and 
aim pie. Alsu includes all standard split 
nil cue. repulsion induct Lon, compensated, 
series, two and three nhjue. Data for re- 
winding and reconnecting all tv oca,. Over 
JOG valuable tables, Money-hack guaran- 
tee. Price 32.00 prepaid. Educational Ad- 
vancemcnt C ompany. Lakewood. Ne w York. 

A 11% Compressors 2kl 

17.60; 212 x 2 Ifi.OD; electric drills H In. 
S5.05. Free folder. Natianal. 101 J S, 
Stale. Chicqgp, 

Hrt’l.riAU n|] WjNlpur ru'r- 

ticul a rs. F. Qa rwln. Fa lrytpw. Ok It. 

RELIABLE Mo Lor Winding books, La- 
Hons. connvcting diuntii*, winding data. 
Introductory data selection. Si. Oft. Motor 
Data Co. . Box 7 531 Kansa s. Ci t Y. Misso uri. 

iT-UiKK To ten KVA ftltornatlnR fftner- 
ators, Motors, converters. State your 
needs. Queen Clt; Electric. 519 South C*l- 

ifornla, Chicago. 

MOTORS, II. P. General Electric, etc. 
*3.50, guarantoed. Larger sfies. List 10c. 
A C Motors. 3WB Bailey. Philadelphia. 
P enna. 

ALTERNATING, Vi Horse, 116 volt, in- 
duction mblPrs. Rebuilt, guaranteed. *7.25. 
Wllmtrt Auto Supply, 2247 St. Paul Ave,. 

Chicago. 

Bargains --’’Wi^der^, electron latl n g. 
motor generators, guaranteed, liberal 
tprms., Write Habaris. Bait M-64D4, Tra;. 

Ohio, 

YOU Design motor winding*, tnatfne* 
tions Sabina Armature Works., 

Peebles, Ohio, 



MACH INERT. TOOLS AND SUFFLIES 



THE Ford T 1 bench model shaper. A 
new W'rcnehl gcnrlcss, variable sqi-ed 
precision machine complete with \ £ h.p. 
motor and stand— *3112 . 00 ahAnCr on); 
SI 75. DO, Write for Illustrated folder con- 
taining prices blucnrlivts with finished or 
uniinlshod Casting*. Ford Machine Co, 
1030-33 HertflCk AVC.. ROCltie. Wia, 

BUILD Your own machine loela. Cost- 
ings and blue prints at nominal emit. Scud 
10o lor 2 color 20 page catalog. 34 print* 
covering 12 me t&l -working projects, II, 5b. 
23 Print-', covering £ wood- working proj- 
ects. 31 . 00 , Lewis Machine Tool CO., Dept, 
M-fi, lODd Alh umbra Are.. Los Angeles. _ 
TREMENDOUS Surplus of factory tool* 
selling out. Drills, tup£. files, hacksaws, 
etc. Bend for free li.'its. Include six cents 
postage. Travers Tool Co.. 2£4 Jackson 

Ave,. Long Island City. N. Y_ 

K EL LOGO Air compressor*. SG.CHS. Vac- 
uum pumps. tft iKi Brand new Remington 
portable typewriters, *13,00 Refrigeration 
units, *20.06. Taylor. .105 East 102ud 

Str eet. New York. 

CONCRETE Building block machines 
and molds. Easy paymcriis. Gatalog Irec. 
Concrete Machine Co., 5120 Booth Camp- 

ton Avo. t S t. LOtiiS. Mo, 

LONMQFOWER Attachment converts 
an; hand lawn mower into complete cower 
lawwnpwer economically, Agents, wanted, 
Lppmopower, 347 North Crawford. Chi- 
cago; 

COMPLETE Plans and Instructions fpr 
building electric drill from old washing 
machine motor, Comnarablc to * i Inch 
drill. *1. 50. Conrad El liea. HAVIfe. MQHL 

BENSITTVS Speed-Indicator 0-30.000 
r p. 111 . Bur Lure speeds; substantial: accu- 
rate. Guaranteed. *3.75, Laboratories, 
machinists, ckoc rim enters, etc. Odometer, 
2340 Cambridge. Chicago. 

LATHES — We have a rew bargains lit 
slightly used lathes. 9" to 1ft swing. 
Write for June Blue List, South Bend 
Lathe Works, 454 £. MadLson Bt., Bouth 
Bend. lnd. 



30A 



POPULAR MECHANICS 


































1-0 POUNDS Screws, ball*, mils. wash- 
ers. gears. springs. rivet?, brackets, etc,™ 
1M0 Valuable gadgets In kit. Worth S7.5-0,. 
yours ortlv $i.t>a. satisfaction guaranteed. 
Manufacturers Screw, 220 W, Hubbard. 

Chicago. III. 

DRILL Grinding attachment. Fils bench 
grinder hand or power. Turned, handles, 
sises 3/16 to 1^ , Price 57,95. Descrip- 
tive literature on reauest- Tractor-Lit^ 

Co.. Sidney, Iowa. 

U* x 6 " greaves Klusman cone head 
engine lathe, quick change. No, 0 Cincin- 
nati miller, cheap, write for particulars, 
Cincinnati Machinery At Supply Co.. 22J, £. 
Second St.. Cincinnati. Ohio. 



BOATS. OUTBOARD MOTORS. ETC, 



GENUINE New Evlnrude and Efto out- 
board motors now as law as S2G 50 (plus 
small transportation chance. > Down pay- 
ment us low as SC. 00. Fifteen advanced 
194D modflls to ohooae from. Write tor 
catalogs, hoar directory and handy Boat- 
(ind-Motor Selector — all free! Address, 
Evtn rude Motors. 42He N. 27th St., Mil- 
waukee. Wife. 

BUILD A boat by the Welch system, It's 
Inexpensive, interesting and profitable. 
Everythin? for building, equipping or re- 
nal rill a boats. Use Welch ready cut parts. 
Send me for catalog showing boats of 
many types; boat hardware: propellers; 
marine pa mis.: sails; boar finishing snare- 
rials and Welch White Can marine motor!!. 
Welch BOul Company, Station K-l r Mil- 

waniM*. Wisconsin. 

AMERICA'S Ptneit kayaks. Wildwood 
ready-cut kits. Watertight compartments. 
Catalog. Cre-Craft Boats, Dept. F. Mill- 

bnirn. New Jersey^ 

SAILBOATS, Sailboat fittings. WeldWOOd 
praams dinghies, Price- lists free. Barne- 
gftl Boat Works Bryn M awr, Pennsy lvan ia. 

FAB v Built kayaks— i bboards, out hoard's. 
Complete klU. Free catalog. Kayak Boat. 

Ibi-K East 12&th, N ew fork. 

BUILD Electric outboard from automo- 
bile generator. Smooth — quiet. Uses car 
battery. Complete Plans 10c. LeJav Man- 
ufacturing, 54 7 LeJav Building, Minneap- 
olis^ Minn. 

TEN Plywood boat plans Me, Free cat- 
alog boat building Plans. The RuddeT, 14 

M urray St.. New York- 

LEARlff^Filoling, seamanship and small 
hoat handling at home. SUG-paae profuse- 
ly illustrated ItlStluieliorL book prepared by 
CKperts especially for bens oners. Easy to 
Srtasp and remember, tZ.DG postpaid. 
Motor Boating, 5-74 Madison Avenue, New 
York. N . Y. 

boats. Outboard motors. Nca Hep- 
tanes 30 r T oiT. Want Buns. Ibuchinere, 

Del am be r t. Janes v ille. Wig. i _^__ 

CRUISE tty — iT'.a Ft. inahoyanv out- 
board and inboard overnight Cruisers 
132 5. GO up. Knocked down auemblv kit — 
1195.00 Etre&mlyn Company, 3213 Ken- 
tucky. L o uisville, Ky. ^ 

"AERQBOAT" Engines, new. B0 horse- 
power. aircooled, £75„ Allison Aircraft, 

La w re nte . Kansas. 

BUILD Your own boat! Brooks Pre-cut, 
Ikctory-irtlllcd, knock-down carts save 
time and money, 30 boats to select from, 
fiend 25c for but catalog Brooks Boat Co., 
Dept, PM. Sagina w. Ml Ghigan. 

FORD-Mercurv-Zepbyr marine conver- 
sions, Catalog IOC. Lehman Engineering 
Company. Dept. D . Newark. N. J. 

OUTBOARD Motor*, all makes. Used 
motors and parts Stamp brine:? motor Jlat, 
Outboard Headquarters. 305 Atlantic Ave., 
Bou ton. Muss. 

MARINE Power — Easily convert any 
Ford motor i domestic and foreign 1 with 
OxiCO par la And kits. Complete catalogue 
25c Iccdn), OSinftlison. 3fi44 Lawrence St., 
Philadelphia, .FenBft. 

OUTBOARDS — Save Ji. Good used 
parts, All makes and models. Bargains re- 
built motors. Crandall Hicks, Do., $59 
Commonwealth. Boston. Mass. 

BOAT Designers are highly paid profes- 
sionals, Complete course by mail. Catalog. 
Wcstiawn, Mont ville N. J. 



SPORTING GOODS, GUNS. FISHING 
TACKLE. ARCHERY 



FISHERMEN — Twelve drv and wet flies, 
cork head buns uad streamers, assorted, 
Trout and panflsh sizes. Guaranteed val- 
ues to 25c each. fMstpaut $1,00 Robey 
Tackle Comun n v Newaygo, Mlchiga n 

■JltEAKL'EtK fimliTK T!i , ;i:l GVJOiik ad- 
Vcrtlsemrnt an pa ft® 13 2A, 



FISHING Tackle outfits; bait at flv coat- 
ing. Ar> unusually flne assortment of lures 
and accessories Included In a snappy iletl 
tbeltle bos, Only 85.95. Send express or 
postal order. No stamps, Garland's S&e- 
rialty Supply. North Tong wapda. N Y. 

NEW r 194$ Catalog fly tying and rod mak- 
ing materials free, Work Fly Company, 

Pueblo, Colorado. 

RECONDITIONED Gplf balls, popular 
75 c grades. 3 for $1.-00, 35 c grades. 5 for 

11.00. Dftfll, 330 BO. Wells. Chicago-. 

GOLF Clubg. Five ct«b matched set 
32.50, Lincoln Surplus. 123 Galena. Frw- 

□ PTt. III. 

SEND 10c List 100 guns. Maytag engines. 

Frayjieth's. Will mar. M inn _ 

TENNIS Rastnngers: Frames. EUt. silt, 
Free Catalog. Tennis BuppEy 1IU7 Bixth 
Avelule North. Minneapolis. M innesota, 
Wall Type isnie dri'inj* reel tor drying 
and dressing lines. Electric weldfd siwol 
12x5, simple, durable, tl.SR postpaid, 
Jame* J. Cpnd&n, 410 Main Street, An- 

-soniH. conn. 

ARCHERY Headq uarters — 6 17 South 

State. Chicago. Catalogue free. Complete 

ftrchcry book 5 Qe. 

ARCHERY Supplies, instructions lQt 
Catalogue free. Mid- West Archery, 2S09-A 

East 75th. Chicago. 

RfFLF Barrets custom made, uouular 
calibers. Sukalte Barrel Maker, Phoenix. 

Arizona _ _ 

TENTS, Factory to you, Catalog free, 

Willis Co.. Everett. Ma sk 

bargains"? Gun cataiog 5c. camera 
Catalog l DC, archery catalog So. golf Cata- 
log 5c, tennis catalog 5c. madal-award cat- 
alog 1QC. Watshal'S, Firat-Madison-PM, 
Seattle.. 

ARCHERY Kit^ complete, everything 
that's needed, Krons-Npble Co.. Kenosha, 

WLS. 

HOOT Indian twin sn inner — kom deep 
among the bis ones— weedier— legal— 11,00 
postpaid. Hnotflptnner, 4529 Kingswell 
Avenue, Los Angeles, Calif. 

FLY Fishermen! Get mv bunk "Making 
and Using the Dry Fly,’ 1 ’ $2.00 postpaid. 
Satisfaction guaranteed. Special get ac- 
quainted offer — 14 fine quality dry flies, 
10-12-14, $1.00. New catalog 10c. .Paul 
Yoilhg. 8065 “CG Grand River Ave., De- 

tr-oit. Mich. 

HAVE 40'. On sloeping bags Lmck down 
filled. Mothproofed. Regular $3B.2S value, 
by mail 322.95. $17.59 wool bags only 

$10.95, Guar an teed. Write for circular, 
Alaska Slcopipg Bag Co., HI 4 S, W. Har- 
rison St., Portland, Oregon. 



Fit LU GLASSES, TELESCOPES 
AND MICROSCOPES 



ASTRONOMICAL Telescope mirrors, 
FTazlne. ton? North 17th Ave.. St, Peters^ 

burg. Fla 

ASTRONOMICAL Telescopes, binoculars, 
cameras, mlcroscouea:. iscuKht. a old. re- 
paired. Send 10c for list of irntruments 
desired, Rasmussen,. Box 294, A ms terda rn, 

N. Y. 

LENSES— Assortment Of fifteen, k round 
and polished. High quality, Slight Imuer- 
leolions or small chip on edge. Diameters 
llmni. to 53mm. Various local lengths, in- 
cluding negative eyepieces. Suitable for 
telescopes, microscopes, field glasses, etc. 
Si. no uoslumd. Satisfaction guaranteed or 
money refunded, American Lens Company. 
14ft North Mayfield Chicago, 

TELESCOPES. Micros cOoc-ii. binoculars: 
]94Q bargain, c&talmt free. Browns cope Co.. 
5 Wat 27th Street. New York. 



ANTIQUES. RELICS, INDIAN GOODS 
CURIOS 



miniature Hurricane lames, pttchors, 
vases, crystal-colored. 4 sampler fl.QQ 
insured. Gareity, 12 Madison, Nrwtim- 
mw Wtt « . 

INDIAN Seliis, coins, billg. gems, crys- 
tals. curios, etc. Illustrated catalog be. 
100 ancient arrowheads S3. OH. H. Daniel, 
Hot springs. Ait 

3D GENUINE Indian arrowheads. £l,00. 
■Catalog. Geo Ho ld er. Plenwood, Ark, 

INDIAN Relics, befld work, coins, curios, 
minerals. Old gUisi;. Catalog tic. Indian 
Museum. Osborne. Kansas. 

CHINQUILLA'S Indian Craft Museum, 
HandJwork Of all Indian tribes. Jamaica. 
N. Y, 

ARROWHEADS! Glacial boulder beau- 
ties. Rainbow vanaticrw. Don McKllCop. 
Begina, Bask. 



TAXIDERMY 



TAXIDERMY Supplies— quality artifi- 
cial eyes, t^eth, gEmiine Jonas head forms. 
Tools, materials, etc, Every thing for the 
progressive taxidermist -Send 10C for big 
illustrated catalogue. Jonas Bros.. 1049 
Broadway, Denver, Colo. 



IH)GS. PFTS. BHtnS 



SPECIAL Sale, pheasants, partridges, 
ncafowl. ducks. Kei.su. swan. pLgeons. ban- 
tams, i4h varieties, free list. Marten's 

Fheaeantry. Wlckllffe, OhiC. 

GREAT Danes: Dependable guards, 

companions. Oh approval S25 Du Kalmar 
Dqnerv. st &ne Mpuiitaiei. Gebntla. 

GUARANTEED Live arrival, -guaranteed, 
songsters, seeds, supplies. Writ' lor unce 
list. Universal Bird Co.. P.O. Bos 7. 

Bergen Statio n. Jerse y City, iff. J. 

PUPPIES! Low prices ■ 2dc brings pho- 
toarBuhic prospectus with delightful nov- 
|itV Hc vfil Kennels. ChaiV. NY. _ 

DOGS. Chicks, turkeys for kale. Flocker. 

Bps. 7720, Bharpsbnrg. Penna 

BIRDS? Get American Canary Maga- 
zine monthly, Year, £i GO, 2839 -p North 

Daisied. Chicago, 

BEAUTIFUL Pure white poEicc da«f*. 
Anson la Kcnnets. Mosn. H. Dak. 



POULTRY AND FARM SUPPLIES 



FARMERS: Save dollars! Make yoilf 

own oalnt on farm. Unusual! Simple di- 
rections ji.to. j, Haiti gan. u?5 nradford 
St.. Albany, N. Y, 

MAKE Money with poultry. Read Amer- 
ica's loading poultry m aira r-tne. Five years 
il. GO; one year 2Sc Poultry 'rrlbune. 
Dwi-pt. E-flS , Mo unt MorrLa, Illi nois, _ 

BABY Chicks, edckercls 42.46 per tM 
and up. 21 different breeds. Free catalog. 
Write Salem Hatchery. Tina n 1 . Salem. I nd. 

BUY Davis ehlcks if you want more eggs 
this fall, Write for 24 page catalog and 
our rock bottom, money -saying prices. 21 
different breeds, Sexed chicks, poults and 
ducks, Davis Poultry Farm. Route 34„ 
Itamaey^ Indiana. 

42.25— I OG LEGHORN Cocke rcls. Alt 
breeds priced at rock bottom. Don’t order 
before you get my free catalog, Write to- 
day. Greansburg Hatchery. Bps; 40. Greens- 
burg, Indian a. 

BABY Chicks for Immediate delivery. 
31 d Lite rent breeds. Light cockerels 63.50 
— 1CH). Write f-or complete prices, Free 
catalog. Dubois County Hatchery. 11 01 
B12 r HuntingburJT Indiana. 



TREES. SHRUBS, ROOTS. liEHISS 



JUST Out! World's freatest ‘'Herbalist 
Almanac." Beautifully illustrated in nat- 
ural colors. Contain^ over 200 old.-. fash- 
ioned herb medicine recipes for home use, 
kN; postpaid Worth dollara! Botanies . 
Box lltl& r Evergreen Park, Illinois. 

COLORADO Blue Spruce trees— 2 year 
□Id. Extra strung 24 precuutl to you for 
SI. 00. H. D . Belcher, Brook Forest, Colo. 

VITAMIN Bt valuable information. 1m- 
prinLs, free. Special trial, ID tablets IGC, 
Dealers wanted. Growers Guild, P-5 r Ear-* 
rvto-n. MLch. 



FARM MACHINERY AND SUPPLIES 



BUILD Your own sells tarter for F-29 
Farm all, Prints *1.00, Stevens, Gallon, 
Ohio. Route 1, 

WRITE For free large 194b catalog of 
used and new tractor parts. Satisfaction 
guaranteed. Central Tractor Wrecking 
Co.. Boone. IOWA. 



FARMS AND FARM LANDS 



MORE New farm laud. Washington, 
Minnesota. Idaho, western Mon tarn, Ore- 
gon. Dependable crops, favorable climate. 
Write for Impartial advice, literature itnd 
list of tvoie&l bargains. SoeeLfv- state. 
J. W. Haw, iib Northern Foctltc Rv., 
St. Pant. Minn, 

&4 ACRES On water and U. 3. hwav. 250 
ft. on tidewater stream, pleas snt ti-room 
house, out bldgs, roadside stand: bargain, 
at $1500: page 4G free catalog of 1400 bar- 
gains. S trout Really. 255 -P 4th AV'c . New 
York city. 

40 ACRES. Near White River, unim- 
proved: poultry land- 4 1 74, £□ down. $5 
monthly. Free list and literature. Hub- 
bard. £10 Grossman Bldg.. Kansas City, 
fEinj, 
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investigate The Highlands of south- 
western Lcnnsjnna. Gently rolling. well 
rimmed, at tow prices on cash rental 
terms. Descriptive hook tent without nb- 
lagatign. Lung-Bell Farm Land Corpora- 
tion. 631 R. A. Lome Building, Kansas 

City, Mo. 

GOVERNMENT Laud— 10c acre up, In- 
formation a SI states 25c. Nat, Tim service 
Bureau, 10(3fiA Majestic Bldg,. Detroit. 



PROFITABLE OCCUT ATIONS 



MAKE Money — Others do — Collecting 
renttlcs. toads, frogs-. EasyE Profitable! 
Bure! Wt buV alt varieties. Particulars 
dime, Ei-OlCutiCftl Research Laboratories. 
Pent, ac, Little Koch, Arkansas. 

BE Independent, team barbering. cem- 
ptete instruct tons nnstuaid Sl.flti. Harold 
Rute. 810 Mineral St,. Beaton Harbor. 
Mich, 

M. M. Earned $1174 In spare time (or 
exceptional "cellar cron'" Sn cw - K Lng 
mushrooms? Free hook tells if vour eel Ear. 
shod suitable. We buy crons. United. 3048 

Lincoln Ave.. Dept, jLI, Chicago, 

BUSINESS Proposition rcsilverlns mir- 
rors. rerteetoi^. making chipped glass 
namepLat-fts, signs Write Sprinkle. Plater. 

Marion india m u_ 

Unemployed? Need work? Write 

E Foster. M aunt Ayr. Iowa, f Up se lling. I 
TREASURE Finders? Read Goldak ad- 
vert is emen t on page 132A. 

IJKE Afternoons free? Work llpmcl 
12.000 wore! surprise literature free ! Na- 
tional. b - qx . i24q-f„ San Bernardino. Cat- 

ifprn ia. 

RAISE Rabbits fay fur. meat, labora- 
tory. Particulars free 2 Grins bead, Car- 

rotltoi]. Illinois. 

MAKE CR tidies. Show cards. Chill gar* 
lor. Beauty culture. Kapee Supply. In- 
glewood, Calif. 

SPARE Time profits taking magazine 
subscriptions. Complete details ircc. New 
Vprlj Circulation Service, 30 Church Street, 

New. York. N, Y 

ANGORA Wool rabbits pa r .\ America a 
Fastest k rowing industry. Star! now. Da- 
kota Babbitry. Oak re. Norttl .Dakota. 

MEN— Women, ope rats "specially candy 
factory* ' home, all or spare lime. Oppor- 
tUklit: 1 , for MQCid stoudv income. iQur 31.st 
viftftr.) Raasiiale uandLes, Drawer G2. East 

Orange, N. J, 

ANNOUNCING New home Study course 
hi coffriiurCiftl baking. Good field for am- 
bitious men, Nearly depression proof busi- 
ness. Common school education sufficient. 
Bend for free booklet "Opportunities in 
the Boxing Industry" and requirements. 
Notional Bat 1 1 ui institute. 36Qt Michigan 

Avenue, Pent. 3434. Chicago, 

RAISE Rabbits and caries for us. Full 
details Catalog Contract and magazine 
idc. Or send 35-e for book caialog and 
year's subscription to Small Stock Farm erg 
Man urine. Stahl's. Box 10 Holmes Park, 
Ml&StmrI. 



BOOKS, FEltEOLlCALS, PICTURES, 
FQSTCARPS 



HISTORY Of Arlington National Co me- 
tery und Custis-Lce estate. Charming, bu- 
ttienuc. artistically illustrated booklet and 
12 viewcards resembling nrotesslonsU bho- 
tograplis of restored Lee mansion. Alt 
postpaid for 50c. Hundred thousand sold. 
Stamps acceptable. National Art Service, 
Vienna. Virginia. 

REPORTERS. Photographer's oresa 
badge!: Fool irifinb; authentic looking. 

25c. Bartels', 326-P West 40th. New York 

Cite. Blew York. 

free csiLaJoeuc, Little blue books. 
ftenseb. 30 Church New York CJly. 

NEWS Photographer offers world fair 

bheto* ].:» dlifi-rent $1 nn Beau tv contest 
winners.. Id different ?1 OO Forman. Sa2 
Lorlmer, Brooklyn N. Y. 

MAGAZINES, Hack number*, list 3c. 
M n ii irine Marl. Roslv n, N. Y. 

PHOTOGRAPHS By MeGoldrtck. Sam- 
ples. lixtimrs 35c. Albert McGoEdrick, 
Mansfield. Ma^s. 



GAME S— ENTE R TAIN WENT 



BINGO Money maker fqr organizations. 
Lowest prices. 100 rard game complete 
IUM. Warwick Press. Cnnlfflltul. R. I. 

2 Q WAYS Entertain your gurst 5flc. 
Wood's Navel ties. 5621 Michig an.. Chicago. 

trick Chalk stunts Catjilog ifle. 
J. Ba)da. Cartoonist, Oshkosh, Wsscciusin. 



&ELL Your same! If you have devised 
a new game and want to market It, send 
3c stomp lor particulars. Trend Games. 

Highland Park. Ill 

PLAYS, Operettas, musical comedies, 
complete mlnatrel first -parts wLth song 
programs, blackface skits, vaudeville acts, 
monologs, dialogs. recitotipnE. juvenile 
nlav* and SOUKS, musical readings, enter- 
tainments. make -up moods. Catalog free. 
T. S. Deni&pn & CO., 203 N. Wabash., 
Dept. II, Chicago.. 



MAGIC TRICKS, PUZZLES, 
JDK i: it novelties 



FUNNY Tricks and jokes magic. Free 
list. Littteeote SU mu Sii o p . UtlOa, N. Y. 

AMAZE And mystify! Be popular! 
Magic easily learned. Illustrated catalog 
500 startling tricks IDC. Lyle Douglas, 
Btatinn A -A Dallas, Texas. 

UNBELIEVABLE — Autpphmu.' musical 
whistle, invisible ink, nuracle fl.sh, Swiss 
warbler, mechanical calendar. 10c brings 
everything Prudential 331-T Hopklnsoh, 
Brpoklvn, Mew York 

MAGICIANS' Headquarter*. SlB-nase 
catalog pocket. Parlor, professional tricks. 
25c KantfUa, I3P9 Walnut. Philadelphia. 

BE A magician, Large professional 
magic catalogue af latest tricks 25c Cash 
naid fOf complete Tarbetl Magic Courses, 
Write, Ireland, C-103 North Dearborn. 
Cbicaan. 

Free Fussics — Send GtJtmned self mi- 
drysgsed envelope. Huichlson, 2742 itynpe- 
pln, MnyiiMamnlU. Mlh n. 

HOLLYWOOD Special: Magicians but- 

ton, new 1348 Catalogue and free IriCfc, 
All for 25 e. MhwlO House of Charles, Box 
868, Holly wood, California 

EARN Motley in any crowd. Call names 
of strangers, tell unspoken questions. Pro- 
fessional course mind reading, lipidt writ- 
sng. etc., ji. ftenderoon, box 341, Sun 
Bemardtnp, Calif. 

WORLD’S Largest prof eaglonftl mftHlC 
shop keeps vau in touch with, latest trick*. 
To receive mailiuKS acrid 25c lor 1940 cat - 
alog. Hftlden. jg W. 43nd BL. New York. 

JOIN Magicians' Fraternity! Free 
tricks J Monthly maRaripe. sample hh?. 
Inter nation a 1 Magicians. ML. Morns, III, 

LEARN Ventriloquism, 3c siump brluss 
particulars. Smith., 801 Bigelow. Peoria, 
Illinois. 

Large Mastic catalog 36c, Hundreds of 
tricks, Chicago Magic Company, 23(H) N. 
Mason Avenue, Chicago, 



RARE COINS 



COIN Packet. 1(H) all different coins, 
emm it. nickel, silver, some over iw years 
old. ja.on. postpaid Ko«dmI coin -Shop. 

Eighth lit- Broadway,, Lofl Angelya , 

OLD Money wanted. Will p&v *ICk).ch) 
for 35HH (Hmy. S mint. tSd.M for 1313 Lib- 
er tv head nickel (not bur?«0oh Big ureml- 
urns paid for all rare coins, Sand 4c for 
large coin [older. May mcaii rnucii profit 
to von. NumiittLitiC Co.. Dept. 20 Fort 

Worth. tfxa r7. 

FREE Coin list far 3c atamp. Gaylord 
Coin CO,, 5316 Dorchester AVe . Chicago, 

III. 

CASH Premium for all rare calm I We 
buV all kinds, also Old gold unv descrip- 
tion. Ship now, or send me for Illustrat- 
ed buying and selling list. Cci n-Shup, it 2 4 

Olivo, Spring field, Mla sou rL __ 

COINS You want. Send me list. Keith 
Lloyd, Box 3 31, Brigh ton. Colo _ 
ACQUAINT Y^unseirWth values. Send 
Ihree dum 1 * for new^ manual Kxixw,ea all. 
Exchange, Bjx 110ft, Ho n sio p. Texa a. _ 

RARE Coin bftrRUliU. Latest catalogue 
i no. kuh ■■ a i ■ Mo rrieniL Rewdi, Omllf. 

15 DIFFERENT Ctftta 25b, Oddahon. 
Bi>-^ 44. O'. y ili« :1 d . Si.^Loulii.^Mo^^ 

1D0 MIXED Indian eente *1,75; lists 
free: Waut-s Boilcitcd. Maurice Gould, Box 

jT . Brig hton. M a s»._ 

COMMEMORATIVE Columbus, 

sioni.'-MouiUiUn. Cleveland. Iilluois. Sl.CH) 
ea New catalogue 10c. Nonhhli Shultz, 
Salt L ake, Utah. 

RETAIL Coin catalogue wltli 3600 quo- 
tan Q]i5. Hie. James Randall. 31 West Van 
Eur en, C hica go 

FIVE Old hills and list. dime. Box una, 
Ho us ton. Texas 



I MAY Have lust tile scarce U. S tojlis 
you want. Si'ig! me list, ‘ Meet me b.v 
mail.' William H. Kenworthy, WaterviLle. 
Maine. 



FREE' Foreign cnLn. banklloSe, nhd 
larse illuafmlt-d coin catalogue. Sehd 4c 
postage. Coil) approvals sent. Tatlhanfl 
Cotoco. B orin it field -125, M&qg. 

■ ' i’ T ! 1 1 Ofl t and pleasure in roilpcnng old 
coins, Send JCIO fur DC page iUciEtrated 
e&ln. catalog. You’ll be delighted with it. 
Send for It. now. B. Max Mehl. 370 Mehl 
Building, Fort Worth. Texas. Lamest rare 
coin establishment in t?. 5, Established 
40 years. 



OLD STAMPS WANTED 



I WILL Pay S100.DO each for 1924 lc 
green Franklin stamps, rotary perforated 
eleven l up ta $l noa.oo each If unused). 
Hund Sc Tor lurae illustrated folder showing 
amazing price* paid, Vernon Baker, 
i.PM-6) EIttId, Ohio. 



STAMP COLLECTING 



GIVEN Thick tiftOket stamb'i: Con la I its 
hundrctUi all difforonf.. Multitude CiCtnrl- 
bis. etc. Everything 16c as part cost and, 
mailing L-khen^es to approval applicant. 
IrvtTlg Stamp Co., Dept. DS, 1255-51 BL, 
Br ook lyn. W Y, _ 

QUI NTUPLE Sensation! 101 in eluding 
bletofial, eomtuemorallvE, rectangle! 
"■Smart Hints." ii.'-ts! Extra* Souvenir 
packet— promptness l Approval!! foe. Auto 
City Mart, Bax S3. Linwwjcl Statlpn. De- 
troit 

U, -S- only. Lowest prices, Sehd dime 
for S5,(H) stamp and catalogue. Adam Bert, 

Parcfc Buildin g, Pitts burg h, 

FREE' Four beautiful Bolivia ( animals 1 , 
set Cgechuslovakaa leiriomiaires f eom- 
uletel. Ecuador (OlymplaV To anoroyal 
upplicantg sending ,ic postage. Ki'.isets. 

Tucson Ar irpn a. 

Mexico: sb" ulfferent 50c; ido dlfferant 
Sl.UCI, plus 2-5 different Canaria free, Joseph 

Lester. 101 W. 31st. New Y ork. 

FINE Approvals, freshly hi Led books and 
sheets. Tell m* what vou want and I wrfU 
send it, fekinner, .-(D6 East Fourth, Long 
Beach, Ca lif. 

FREE "-Entire new United State* Isane 
or "Famous Am erica ns." This issue cqn- 
aiAtfn of 35 comciieinorative stamps. Borne 
have already appeared. The Others will 
be issued &t the rate uf five net month 
We will send absolute!^ free I he entire 
issue of 35 atamps to collectors on our 
active approval maEling list. Well also 
send for only 10c an attractive, specially 
prepared album for this Issue, containing, 
besides aoaces for each stamp, also the 
history and achievements or each ol the 

Hb Famous Americans. Rend JOc for that 
album today. We will geiid it by return 
mail together with a splendid approval 
selection Approval Hem dn barters. Globua 
Stamp Company. 2(1 8 Fourth Ave . New 

York Cl iv De p t ?m 

40000 VARIETIES Available on approv- 
als ‘ic up. Large sclecti pus. low or lee* , 
Write tbdaVr PKtlgVin BEanip Company. 

Vineland. N. J 

tl. S. IS 12 F artel oast, lc — ^25^;, Nine 
stamps, only 75c. Approvals accompany . 

Horace l T asne. Weatnort , COUP- 

FIRST American philatelic sheet JtO.Db. 
45 Premium free, vviiliumson. Fontana. 

dahf. 

150 GOOD M Used fPrCikU siuirips. 5C 

col n._ St;i ii Ion N: uLi k . Conn. 

FREE 25 Denmark will] puorovuis 
Knlabt. Bon. 3 7H.0. Fui iU tncl. Oregon. 

100 DIFFERENT Airmails *2,00. 5» Con- 
go 51.00. Ballard. Tamas-gee, South Cara- 

llna, 

WEST Indies, 30 different for IOC to ap- 
plicant!; first class approvals. Rowe. 
Tower. Kings ton Jamaica. B. W, I, 

U D1FF, British Colon! us 7c With ap- 
pro vaLs. Clarence Culeman. North Wales. 

Penna. 

3 U. S- S5.04) stamps for only 26 c, Np's 
a n and JTft a. K. atrrker, Boa 5-F. 
O radel], N. J. , 

3S FINE U, & P 126I-.1903, teq. Weston, 
Boa 363. Ponca C i tv. Oklahoma . 

rattlesnake p. o. cartoon., ecu. 
fiend silver quarter, Hcad^Uurlcrs. Rat- 
tlcsnake, Florida.. 

SEND lOO Different, dime, receive I05 
differen t. Box ifi 2 . Monmouth. Oregon 

FREE — Qoy& nude, Puiaia please. 
Turner fifl ikv^urd. Atla nta. Oil, 

MINT 90c Zen *1,75. other boreal ns 
.Ask l-tftiea, Morriso n, Ok In. 

|J OC>YA Nude set." IS varieties com- 
plete. 25c. Anuruvala. Jewells. Tamaquu, 
Penna, 
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POPULAR MECHANICS 



STAMP Magazine free — Breezy, authori- 
tative. article* qn new issues. au ration* arid 
answer!-?. philatelic subjects. Sample OOPy 
Philatelic Monthly free. Empire Stamp, 

Dint. P.M. . Toronto, CanndL 

SENSATIONAL Com blnstion’' offer f Big 
PBCket 1G5 all different Including Green- 
I fin a (pew country t. con HO. Manchufcuo. 
Co^ta Rica triangle, alr-matls. cominemo- 
rfit.lves. giant diamond-shaped stamp. £4 
United States: complete set United States 
telegraphs. cataloging -Ur. scarce set Si- 
beria cat aloei pe 50c. Packet British col- 
onies including Gwalior, Hvbcrabad. 
Burma fnvw country j. jubilee anil corona- 
tions. Total catalog price over S3.$H)F Ev- 
i rvlhinir lor only fit to approval applicants! 
World -Wide Stamp Company. Department 

no n, Ca m den, N e w Yarik. 

CANADA: Fifty dlffctent IOC, Approv- 
a ls. Che ater. Bob 545 -P UtlCft. W. Y. 
DIAMOND Airmail ! Georgia! Plctorl- 
1 s. r etc. 5c, Approvals, Dobras. 4ica Gar- 
rison Blvd. Bal timore. Maryland 

""ask For our wonderful one cent approv- 
als. Prospect Stamp Co.. 335 Broadview, 

Tnronto, Canada. __ _ i „ 

TJ, S. 30d'"Ul3ed 53c. Laurence Toomey. 

63 Essex St., Malde n. Muss. . 

IRAQ, ID Different. -Sc with approvals. 
LeflUC. Bfilnt Petersburg, Florida. 

NINETEENTH Century U, S-— Id differ- 
ent 10c: 20 different Sdc. Elsca. Bowling 

Green, Ohio. 

$3.00 PACKET For 3c. Request approv- 
als. Q ual ity S tamps. FPKlewonn. Colo. 

10 AIRMAILS Cataloging £1.00 for dime 
With approvals. References, Glass. 121i 

Nor th Bt h . P h iladelphia. Penns. 

UNITED States ipprnvats. trv US once 
and be satisfied always. Seminole Stamp 
Stu dio. Bps 116, Miami Belch. Florid a. 

AGENTS Wanted, sell stamps, no in- 
vestment. particulars free. William 
Waugh, 3525 Berkshire, CIf-v cIb hd . O hio, 

french Colonies, looc different, se.oa! 
Bel plum. 3<?0, $2.00. Lceomte. Frere Orban. 

Jumet. Belgium. __ _ 

FREE Complete set of triangles, also £ 
other sets, 3c postage. Approvals sent. 
Gay tree Bros.. 706 Sumner, Springfield, 

Mass. 

ECK*. OFF On dollar purchases, Excep- 
tional! stamp values, Skinner. 30G East 

Four th._ Lone Beach. Calif, 

1 9*0 WHOLESALE Catalogue free— 
Eighty pages. Empire stamp, Dent, 5. To- 

rpiita . Canada, 

BARGAINS!" 300 Different 16e; BOO. 35c; 
1000. 75c. Star, 143 Ferbell, Brooklyn, 

New Yor k . 

SOUTH Sea stamp service. Packets or 
Approvals, si. *2. S3. Write Boy fi60. 
Auckland. New Zealand. Your satisfac- 
tion fc our success. 

FREE Extraordinary combination? Large 
beautiful pictorials (Martinique, Guode- 
[OOe. Madagascar)— National heroes pic- 
torial Issue, Constant, Cabral, Wanden- 
wollc f Bra 7131 — fin years old cl assies f Phil- 
ippi nas, Turkey-Eastern R dp me] la i — Malta 
CKing George pictorial), Selangor 
tMosouel, Sembilao <coat of arms!, Mo- 
aambiOiic fLUSlads], Everything offered 
Approval Quo Li emits Only 3c postage. Im- 
perial Stamps. Department 130. G.F.Q.. 
New York, 

72 DIFFERENT U. S. 10c. Album Serv- 

iee. Routs 57- J3. Sio uB C itv. Iowb.^ 

NEJD (Arabians). Bolivia triangle, 
Caymans. Nagri RpmbHau, Turks. CaLcra, 
Manchntpo, Bahamas. British Solomons 
tCannibaland I, Every thing 3c wtth ap- 
proval.:;. Viking. 130-Z Clinton St.. Brook- 
lyn. n v 

50 D3FF. British Colonials 3c. Davison, 

B&k BC fl. Mft nehest et- N. H. 

FREE! Royal visit packet, Postage 3c. 
Roberts 3:2P ghr-arerblg, B ay City, Mich, 
MEXICAN Revenues. 20 vim. 5e to 
foreign revenue approval applicants. Parle, 

Ahigi Beacon. Boston 

500 MIXED Stamps, prize set, excellent 
value. 25c. N. Emits Arcade. New York. 
FREE Packet and apprnvais, Send dime. 

BRimpio Box 3. baring. Maine. 

I2B DIFFERENT. Triangle. IOC. Ap- 
provals-. Foley. 2D38 E 24 SL. Brooklyn, 
N Y. 



1000 U. S, lnehitllns tom tncin ora lives 
and pre conce U. ise , Lee, Hridg enort. N. _Y. 

FIFTY Different U. E. tch Cents. 
MftWttc. 4304 NO. W &IColt. ChifttKo. .. 

25 U. 3.. 50 European. 35 world -wide, a 
triangle and list, IOC (wrapped). Approv- 
ala Lf requested. Cotvary Co,, Box 13B3, 
Greensboro. N. C. 



OO NEW DlfTcrent stamps! Pictorials, 
triangles, odd (stamps Catalog price a. 
only Be with tmnrovols. Falk. Inc. . Dept, 
532M Jacksonville. Florida. 

APPROVALS. Foreign and U. S.. sJ 
postage, Garvey's, Box 395. Pittsburg, 

Ka nsas. l 

55 united states commemorative air- 
mails 15c. Mother. 1022 Liberty, Cincin- 
nati^ OhlC. 

YOU Can now have faTnous Bp&ntsh 
Goya nude stamp, world's largest diamond 
stamp and world's largest triangle. These 
beau ties sent for only 5c to collectors re- 
questing approvals, Tp make this the 
year s biggest bargain, we wLlE include nb- 
solutcty free col lection of lOU varietLes 
•containing weird scarce stamps from 
Trsliuicaucasia, Georgia. Azcrhaijftn, etc. 
CatiLis Junior Box 1670-B. Tucso n. Ari^. 

i-nnn mixed unlk-d States 15c postpaid. 
Si i » or ]or,_3Bl6-P Wabaah. K ansas City. Mo. 

5 MONGOLIA 1C With aonrovals No- 
thason. Bos 75. Kensington. Brooklyn, 

N. Y. 

5d0 FOREIGN Mixed stamps ; Interest- 
1ns: UnniCkcd. 13c with appro vale ! SakOn 

Company . Valle v Si re am. N . Y, 

STAMPS From 75 countries 10c. approv- 
als. Roils am, 1333 Pontiac, Ann Arbor. 

Mich. 

IP. son MIXED IT. S. s'] 00. 3.000 mixed 
foreign Sl.ftO, Kijhn. 3712 - 85til, Jackfion 

Heights. K. V. 

LARGE Illustrated booklet showing 
prices J tiflv for stamps, Only 5c. George 

Went?: B r&wn gVMlij Tpyas, 

BRITISH Colonials. 63 different Iftc, 
HAjck. /! L ^ M Brighton 6 Street, Brook- 

lyn. N. Y. 

NEW Philippine commemorative: set 

C&thnMo 15e With ftOBi-ovills. Rledell, 

Greens burg. Fen pa, 

PANAMA Bargain packet:- -115 different 
including 15 Panama. Canal Zone. 25c With 
approvals. L. Marehowk v. Da vi d. Panama. 
PENNY Approvals by COLUllry, M, II, 

TTpi Tiling. Men 1 : am 

U, S. Park complete l9e. Pipe ap- 

prpv ala. Box 463. Mlnncapolia. 

SOUTH And Central America, iw dif- 
ferent including targe commemonuives 
only 7c to aoprovat applicants, must give 
references . Kuzma. I2!M Washlrutton Ave- 

nue. Br&ng, w, y, 

FREE — Six unused commemorative^ in- 
biudins CpRiUjtiLtian airmail, to approval 
aoulieants enclosing postage. Green & 

Corm>anv. N o [wood. _Ohi o. 

16 BEAUTIFUL Pictorial stamps 3c to 
anuroval aopllcanb?. El-ump Shop, 5505 

Deh nar. St. L ouis. M e. 

LlNlJBEROH Cuban airmail — Huge 
packet 16d. Approvals. Kingsbury, West 
Buita, Yt, 

Chechoslovakia 3 Getting scarce. 
We offer 50 different Czechoslovakia I nr 
only or to those nrquestlng cur bargain 
approvals. Official Stamp Company, Dept. 

301. F airlawn. N. J . 

AIRMAIL Hsadqu artery . 50 dLfffirprit 25c. 
Approvals George Davi.h. Webber. M ass, 
WHY Buy stamps? Ncw. r cooperative 
plan 25c. increases interest in hobbv. 
Universal service. 4227 Wv&mlng. St. Loul*, 

Mn, 

55 DIFFERENT Sfmgior Bolivar, Ecua- 
dor. Palestine. Egypt, etc. Approvals 5c. 
Libby Stam.D Co... Slatiosi P. Bos 43M, 

Brooklyn. 

U. S. SL.-DO, S2.0O, 43. OD, S4.00. 4S.on] 
41D 00. including 35 different IT. S. com- 
memoratlves— 25e, Approvals sent with all 
orders. Regal Stamp Co.. 3 5D5 A]£th)d: St.. 

Philadelphi a, Fc nna, 

PENNY Approvals. Airmails, pictorials. 
commcmoratEVEa. Treasure Stampj;, Mount 

Prqgpect, Illinolt, 

CHACO Peace’' commemorative set in- 
cluding a] emails, also 9t different s la runs, 
lOc approvals. Tapre Stamp Co.. 976 So. 
Westmo-reiand, Loa Angel e s. Cali f . 

25 SWEDEN. 25 NorWrtv. 25 Denmark, 
all 75 different. Urn cents with approvals, 
Pcconp Btamp Co,. Deot, F„ BOK 513, 
Wilkes-Barre, Pennn, 

200 DIFFERENT IOC. Big 50': approv- 
als, Covert Stamp. 39 State. Rothes tEr, 
N. r. 

ELEVEN Sets for twenty cents, Reed'E, 
Citiz en Office. H outeda lc. Pe nna. 

WEEKLY Stamp magazinr. thirteen 
weeks. J0C. Stamp Journal, Kalamazoo, 
Mic h. 

U. S. Only. Lowest prices. Send dime 
lor £5.00 t'.iliflp And Catalogue. Adam 
Bert- FtirCk Building, Pittsburgh. 



NUDE Ducbeks set <2 varieties,) 5e— 
approvals. Shpltes, .Berne , N. Y . _ 

CANADA 100 Different 25 c — approvals 
all countries. Lists. Victoria Stamp Co.. 

London, 4. Canada. 

105 DIFFERENT South American with 
airmails only 20 c lu approval applicants, 

Davis. Silver Lake, im 

FREE— Five different Finland slam os 
with fine approval*, Reiim'rtj, Fyrt Worth, 

Texas. 

BECOME Mailorder stamu dealer Men, 
women, young ot chi BoaretLme At Home, 
Make more money than working hard on 
jab Free trul ructions sent that guarantees 
Mjccess. Confidential wholesale price l let 
included. Postage 3c. Superior. 2T6A 

Palms Starion Lns A n gelas^_Cfl] it ornia . 

penny' Approvals, tha'i satisfy. Nell 
OrppbeTg. Bck 5141-P, Philadelphia. 
Penna. 

000 DIFFERENT 50t; 11)1. (1: 2OU0. 

S3.5A. Fred Otikeh. 630 79 th Street. 

Brooklyn. 

300 DIFFERENT Stamp.'! LUc approvals. 
Kravat Cuiuuany. 1925-Q Quentin Rpaff, 

Brooklyn. N. Y. . _ 

46 DIFFERENT trip ted Rentes . gauge, 
hinucs. DriCclIal — all inr IOC, Saidanbarg, 

Bared n^MLctn 

5b DIFFERENT U, B. 1 0 RCPTOTftl appli- 
cants only. 5c. Theodore Stevens. 357fi 

M aryl and AVe -.. Detredt, Mich. 

SCARCE Diamond airmail! W&ndL-rtul 
packet 115 different from strange coun- 
tries. British Colon les, 'Haiti. T as mania, 
pictorials, etc. 5c tb approval applicants. 
Reliable CO.. Bax 139 r Dept. 3, Church 

An n et. New York. 

SELANdOR Perak, Albania. Haiti. 
Bhopal, Polestine, Johqre, Manchukuo. 
Congp, Kadah. Cochin. Kookaburra-rblrd 
and 200 different stamps only 10c with 
approvals. Reich Stamp Co,. 4C47 Ken- 
mare. Chicago. Dept. M, 

UNITED States stamps an approval. 
Over 1500 varieties In stack. Send for a 
nelecti&n and be convinced that wc offer an 
outstanding service. Reasonable prices, 
h3gh pualltv. Row them Stamps. Drawer 
7U, Miami, Florida, 

FREE— The Stamp Finder! Our new I* 
page edLtiQP. fully Illustrated, which w|]l 
pnable yon la instantly Identify all clJliioult 
stamps. Also fine packet of r-:lrl and un- 
UAU&l stamps from Bosnia- Herzegovina, 
MOmicS. Patiala. Cyprus, etc., inclndmg 
mo PS. ShlPS. anJmats and strange scenes. 
All free to atmrova! appnctints ineipsing 
3p postage. Garcelon Staiup Co,. BOB 900. 
CaiaLS. Maine. 

Free? Austria war set. Postage 3e. 
Williams fiDfi Arc h e rbldg, Bfl? CttV. Mich. 

35 united States, including $4 and £5 
stamps free to approval applicants, 3c 
ppslaac. Brownie S ta mp S hop. Flint. Mich. 

SMOKY Mountain commemorative sheet, 
largest U. B. stamp Issued, and 33 U. S, 
litcludihg OOlrHhemaratives. airmail, rev- 
enuM. etc. Catalogs 75e — To upprpvnl ap- 
plicants for 5e. cnrhan, Stamp Cooipciny. 
Glaucester, Mass. 

WHOLESALE Dealer’s catalog, Illus- 
trated. Postage Sc. Frank’s, 49M Chal- 
Btove, B a ltimore, Md . 

S13f Dollarp for Pol 3fl0 different stamps 
feat, price sS> pnly so with approvals. 
Tat h am St a ms C o. , S pr.ngfte Ld-3 D. M OSS. 

FREE— From every continent. 155 differ- 
ent. airmails, triangle, commemorative 
pictorials, many U, and others, with le 
approvals. Bend 5c far postage and han- 
dling. Ado Stamps. Euclid Arcade. Cleve- 
lend. Ohio . 

WHOLESALE Supplements to dealets 
for 10c postage. Hundreds of bargains. 
Grossman Slampco. 102 West 42nd New 
York. 



50 DIFFERENT, Fine U. S. InelUdillg 
pcrloratian gauge, Iftc with approvals . The 
Stump Shop. 309 Holland Bldg., St. Louts, 
MO. 

GIANT Packet 3£o all different from 
Africa, South America. Asia South Bea 
Islands, etc. Includes world’s small eat 
Si Atrip; triangle and diamoud-ahaped 
stamps: anEmai Htamp.5. Nlcamaua <+ Wlll 
Rogers" nirmaij: many others, Also packet 
17 different United states (cataloging 50c) 
—all obsolete. Including 54 clenomhihtloii. 
comm em a rati vea , etc Total catalogue price 
ever £5.Q0! Everything for only Ac to ap- 
proval applicants! Myaric Stamp Com- 
war. Dept, 80- N . Camden. New York. 

UNITED States Illustrated loaseleaf cat- 
alog. 51.00. Send postage fur free United 
St&tfis price ]J st, pretancel Hat, Stanley 
Gibbons. 3fi-P Park Row. New York. 
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riORME* VVR COLLECTIONS 



SPIFt-LT Cocktail sticks; unused ; im- 
printed with names of prominent hotels, 
restaurants, cldb!*. One hundred, all dif- 
ff-i'i-nt names lor si. Oft. Sturt fasti n Mi in; 
collection idea, spir-it. Inc.. Maiden. 
Maas 

STAMPS ! Cn i n.=; ! P hotggr a ph v ! E-3 mb- 

bfftkl ” Chinese Hobby Journal. 1 " JiOq year. 

Honolulu. H awaii. 

PH tie Hotter blcturlnR auto markers 
4S states actual colors Other fiOWlttttttt. 
Arrow-print. Dept. 5HPM. Waterbary, 

Conn ect cen t 

>j5£chakOe Your duplicate stamps , 
match CD vara. etc. with collectors every- 
where List, swappers. dime ‘Mention 
hobby.) SepretaTT. B o x S1B0. PciiTCT. C olo. 

SAILORS. Battleships .iiibminnfa, i& 
photomrauhs SI. 00. LynnpeEteher. 4772 
Del Monte . San Dieao. C alifornia. 

PHONOGRAPH Records ioc catalogue, 
Paramount, AC-356 East Market, wiltes- 

jlur tc. Pennsylvania, 

ilN USED Book match covers" 1 DO all 
different, Il.tHJ Free list. Charles Edel- 
man. I3i 1C Ewt 84. Cleveland. Ohio. 



rilOTIV FINISHING 



TECHNIFINISH — Minin.. Exposure 
rolls- line gmin ri rvnl oped and perfectly 
enlarged to glcs^y prints., 7&c. 

New t'JcCUjsi vfi - va i- J ! i ■:■ ci ■: and eOUfpfflMHal 

make this tow price possible. Cartridge 
reloaded with Eastman Plus X , 25c, One 
day service, Satisfaction guaranteed pr 
money back:. Write lor free mail ins bags 
and Information. Techntftnish Luboralorv, 
103-0 Ley Emeton. R Mho s te r. N Y. 

CASH Weekly. You do not have to be a 
prote-'mional. any rim pie pi.et.isre mav L>c ft 
winner During the campaign cash, prizes 
awarded rot best pictures Aitbmltted, 
Weekly orixes 1 First SS.tkOi second Sft.O0; 
third S2.DO. Reouirc rtic fits are that vOtir 
Pictures must be finished in OUr studio 
The ludgeri decisions shall be Tina) In 
case of tie dp plicate prizes awarded.. Send 
in a* manv mils of fllm as von ohwse 
Any six or flub t exposure roll developed 
and printed for 25f. Free enlargement cou- 
pon with nil roll orders. Notice the qual- 
ity of pur work The winners Of the urc- 
viouji week furnished alt entrants uuo-ti re- 
oucat, EinpSre Photo Finishers, Box 2fJ7. 
Dept, P, Oirdembarg- New York. 

EXTRA Fast service. iRoli developed. 30 
prints 25c. Send for free mailing envelope, 
price list. 3 tar PhOEo. Dept. ft. 2ft W. Jack- 
son. Ghtrago . 

FREE l Best snapshot on attractive Pho- 
to button With 16 prints eflch roll 25c 
Beautiful novelty premiums. Navel- Ad 
Co , BM-1537 flprth A „ r Chi co go. 

PROMPT Service— Quality wqrkl 2 beau- 
tiful double Wight gloss enlargement-- 3 
guaranteed ncvfrlade prints each rpll '25c, 
Excel Photos, rn ilium i c . Iowa. 

YQU Oct one 5 rr x7 1 -' silk enlargement, 
Bend Uf a atiVf — IPC^-P.D.Q.. Elmhurst. III. 

ROLL Developed., prlnta and en la mo- 
ment 350 coin. Crawford's Service. Hum- 
boldt. Iowa, 

FREE Snapshot magpxlne, mailing 
equipment and price list. H.P.H, Co.. Ja- 
maica Flain. Maas, 

PROFESSIONAL. Overnight service. 
Developed. prfcnW. 3 cUlnracmcnLs. 25c. 
Potosorvice. Il l 42 -1 J Marlow, Tol edo. Ohio, 

20c DEVELOPS Your roll, eight prints. 
Catlin Films . Catlin. Illtnalfl 

ROLL Filmachlne developed ami your 
choice 'T i Hi Flnerfatos and 2 prof ^akmal 
bromide enlargements; or (2) Hf guaran- 
teed FLnerf-otos ar <S.i S Finerfotos and one 
beautiful Oil colored enlargement, 25c Or- 
der by number. Prompt service. Finer- 
fatos, Bax D-Bsa. Mitm cap uiis. Minn. 

irUXTONS Now know "HpElyUnty Wear.3 
Better PnntE.'' Two pnlarEerrents. eight 
hrliits With trial roll developed — 25c. 
Framed rtilflrarmcnt conpou free. Holiv- 
r:m„ P.vi 5 p Hjjj]vwyt 5 Califor nia. 

ROLL Fine grain developed and enlarged- 
$ esDCSurs-lBs; 16— 50e; 3ft — ii.ftd. Ohio 
Fitjlshfr. Sifltion E. BoK OS- J , ColLxmbus, 
Ohio. 

PROMPT Service. Guaranteed n-ort. 
Two beautiful portrait type double weight 
enlargements, eight never fade ill033 urinls. 
each roll 25c. Dubuque Film Bcrvirc. Du- 
buauc. Iowa.. 

SPECIAL Miniature service. 35mm. 
rolls, f'-ac grain development., 36 enlarge- 
menta :i 1 7 ^5. S l . bo. ca r r.rid no reloaded : 1 5c. 
Oshprne, Box 114, Dorchasif r CeutiT, Ma?S. 



FREE Beautiful album with cellophane 
envelopes U-LUs rtdl developed and two Sfts 
brtllJaiit bHhLh. 25c Samf-dlay scTvjce, 
Pho-T-Ftio, Uok 24-F4. Highland Park, 

Midi. 

six Or sight expcKurF roll developed and 
two deckled edged print. 1 ! of each. Guar- 
anteed, never fade. Highest quality. Same 
daV tervite. All Far 25c. Knickerbocker 
FllOio Service, General Post Office. BoK 

546. New York Citv. | 

PHOTOGRAPHY Par pli-rupre snd”pruf- 
lt, Preunrt for profttahle or fas- 

cinnttr.g habbv at home Common school 
education sufficient. Write for infOrtTift- 
floji and require ments. Auirrleaii Schoot 
of Photewtrauhv. 3Cfll MichLEau Avenue. 

P eat. 3454. Chicago^ , 

S PRINTS And E tinted enlargement, or 
US prints from yemr roll, £l'?c coiii. Sun- 
brsm Film Bervlce, Box H-B76. LaCrnsse. 

wta, 

'JO HEPtt IN l A l-;>c Lllb— SI '10 EtnlJ de- 
veloped U5 prints 25c. Sx.7 eniargH^menls 
I OC, 3 — 25 c. N ordsk og 4 Maywood. Illinois. 

free Album Mid negative nie. 2 cn- 
largemenl cflUTMUS with each roll devel- 
oped; £ jrparanLeed prints 25c. Memrilane 
Studios, Dept. +J W, M General P.O.. Box 

616. Ne w York 

ROLL tier eloped and Brlntfd. two en- 
largements one In colors, alt lor 25c coin 
Photo Finisher. Station E. Box 42K. Co- 

lutnbua. Ohio. 

ROLL Developed, eight eparktinjr prints-, 
deluxe mounted enlargement, 25c icoinli. 
Tin ton Bok 24tin-R. Ph. I lad cl oh La, PEftftk. 

ROLLR Devehxj'.'-rt A taftel^ss prlntx. 2 
enlargements 25c. Dewitt Btudlo. 4623 
O ng p. Be ll Calif. 

FREE Enlargement with each roll de- 
veloprd and printed 2Sc, ReprLnta 20 for 
25c. Luczak Photox. 2451 Lemnyne, Chi- 
cago. . 

ROLLS Developed latest ipethoda. 2 
prints each 25c. Reprints J ie tfnusutLi re- 
sults guaranteed, Bleep Phbtn Service, 
Highland Station. Box 2651 A, Minneapolis, 

Minnesota . 

ROLL Developed eight enlargement* 25c. 
Send for free mailing liagfl. Photo- Elect ro- 

Lab, B ox E SI Bridgepor t, C oup. 

TO Introduce Cmr finer service, we make 
this amazing Oder. One BxlO enlargement 
can non, 2 5x7 enlargements Qnd 16 never- 
lade glossy prints with film developed 
only 25c. Aro Fhoto, Decl. 12, Box 5P7, 

Des Moine s , Iow a. 

ROLL, Developed, 1 6 Yflox prints £oc or 
B prints and 2 enlargements. Rapid, Vljlu 

Fork. Illinois. 

COLOR: Beautifully tinted 5x7, one pn- 
tlliled. 8 prints 25c. RichLOitc. 35X. Cul- 

V'-r City, California. 

SPECIAL! 5x7 Enlargements made irom 
yuur 116. 120. or 127 size negatives, 5 for . 
25c.. Minimum otder 25c. Send neaaiive* 

■ not rolls*. We relufu them. Goldcrii Gate 
Photo Service . Boa 4I2a. 3a n F ranc isco _ 
CANDID Sneclals. B-nutSful big "-n- 
largernents. 36 ex. roll, 51 00.. 10 ex. 55c. 
ifi ^v, she 0 -b ex. 25c. Reprints, ft Fin- 
est duality, fastest service guaranteed, 

Dick ' a Phot n, B-t Lnpbu-Llle, Ky 

ROLLS Deviripoed nnd primed new elec- 
tric eve way, £ beautiful, guaranteed nev- 
erfade, dated, deckled L-Ljged enlarge ments, 
Anv 6 exposure roll, All for 35c coin each 
roll. Extra enlargement cotipcm free, 

Bonus certificate free. 2-diiV service gunr- 
anti-i'fl Send rolls now to Bostonian Fbnlo 
Labors tori es, 4 til Uphama Corner. Boston, 

Maas _ 

ROLL Developed- Triple site pictures 
from every negative. 1 16 size enlarged 
5x7 120 enlarged 4x6. 12T enlarged 

S'rXI’L iabetwecn slste* proportladatcly, 

8 ejtoo&ure rolls developed hud 8 trlnle 
atze PlctLirei, 25c. J2 exPfjsure rtillE. 25c, 

16 ext). , 5Dc. Rp)lt sizes mnkd individual- 
ly, AH reprlnte. 8 triple slse. 35c. Til-Flex 
Photo Service Co.. B ox 369. Ejan Fra nc I *co, 

THE Modern, Flniahers, St. FauL Minn., 
arc the out6t*ndlng finisher* Jo A met Leu 
for low prices, fast service, guaranteed 
neverlade pictures. RolL rieveloped 8 Mod- 
emtanr prLnb; 2 He. Roll developed. 1$ 
Mode rut One prints 25e. Reprints 2c each, 

10 ior 2sc. Coupons, on enlargements, 
35mm. 3ft exposure roll developed fine 

grain, 1 J'aeh emerged t t 00. . 

35MM. FlRe-fltAln developed. 2ft big 
a'.-xa enlargdi»eh(ft 51.0#. Cartridge rc- 
laaded 3&c. Fhotoahqp. L inton . India no. 

HIGHEST Clasg, phoio finishing lii 
America. Roll developed and two printi 
each good hcantlvc, phiK rnlargemetii mu- 
ttbn 25c. Sixteen rcDrintfi, plus enlarge- 
mecst coupon 25c Kelso. Box 549-B15. In- 
glewood. Cals for tsl a. 



ALL Enlarged. Film developed and 8 
brilliant- enbtrgemema 25c. 3d re-Kulur 
isiz^d prints 25 e Piamond Photos. Hutchtn- 

aon, Karnm. 

THREE Lovely Siiktone enlargements 
dml two self! ,-nu rk Ij cm Lifetime prints 
with roll developed 25e. Trial. Lifelong 
Studios. L-39. TVi MoiPes Iowm, 

MiNIATBRE Films developed. en- 
largements or positives only il ftD; 10 ex- 
ucffiurca developed. enlarged. reloaded 
St. 00. MinifltrriCe. Dept. PMS6, Box 318. 
Qgwral P .O., Kef York. 

SNAPPY Developing 2&e roll, Hism- 
phrt". ' 5 , 164 Baker, Northwest, Atlanta, 

Oeorgia. 

F-NKEt ]■'. 1. 1.!. I :,g !ipi'ciai>, 2fir. 6 3 r\ • 

nosure rolls developed, vour choice — IS 
prints or S prints with 2 penfov-sipna] en- 
largements or 8 prints and one colored en- 
largement. Genuine nationally known 
Moetnotie superior quality. MOen Photo 

Service, 431 Etiiig, , La Cr oss e. _ Wit , 

CANDID Sppcjat. 35mm, rolls enlarged 
to 31 jx4 s T, iL.PO. 18mm. rolls ftftc. 
S’jKftj rDorinli 3e. Brown Photo Cqm- 
MPy. ISlft-ftl Emerson. M : nncap olia, Minn. 

IMMEDIATE ' Service i Better pictures, 
Sixteen guaranteed pnptft from roll. 25c, 
One colored or two plain enlargement! and 
ft guaranteed prints. 25c emn. Special: 
C-Olitrfih for 8X10 vlilargcmcul given WLth 
every 2 Se worth FZoduk A niching AE 1 V 39 
exposure, 3ft nim film, fine- grain developed 
and each goad negative enlarged to 3x4 
urinls Tor onLy ftl.OU 3x4 reprints, 4c each. 
One dity service, Details nnd mailers free 
on reouf.st American Studios. Hos 22, 

Laprosae, Wts. 

BOLL Developed. B brilliant ludenrooF 
Velox prints and two proie^sional euierxe- 
menta 2fic Overnight service. Youns Photo 

Bervtcg. 4ft,V-C, Albany. N, Y. 

FREE Enlargements— -your roll developed 
fft beautiful VelOX Prints 1 for Only 25c and 
coupons for free enlargements. Send 
stamp? or coin, KotoorUU Service, Box I, 
R oanoke , Vi rginia 

ONE ft'j.Xft 1 ? Plate sUlik enlargement or 
one fty7 ininrt coiered enlarge mont with 
each roll developed and 3 print.-, 25c 38 

exposure roll developed and 30 — 8 
enlargements SI. 3ft. ]$ exposure roll 75c. 
Vidor, 321 -P Hennepin, Minneapolis Minn. 

BEAUTIFUL Enlargement from each 
picture on roll 35c, Cut Rate Photos, 
Dent JV-i. .fuii- :L- . ■ 

J'llOFFSSHJNAL Seu.n- any ft ov ll i-v- 
oosure roll, including two 5x7 enlargements 
35c. Film Capital Service, Box 504, 

irij'-i'-MiT. N Y 

TVVO Beautiful pr:nt_s from each pic- 
ture on roll 25c Twcntv wears of satis- 
fied customers. Quick service Lens Pho- 

tas. Peat J - 4 JxncAritlc Wia, 

OIL Coloring photographs a fascinating 
hobhV or Profitable business. Learn at 
h&mf bv i-:i • Blmpllfied melllUd Fi-vlnu.-; 
experience unnccCMftry, send 3 os- it^e in- 
formation and requirements. National Art 
School 3601 Mlehifan Avenue. Dept. 3434. 

Chicago. 

ROLLS Developed Eft g uu rani J fit prints, 
E5e, reprint* 2e_ Photoleb, 18U6-C Wabash, 

Chlcagg. 

RdLLd Develnned, Two 6x7 and ft 
prints, 25r. Reprints 2e. Photo! ab. 
1808-QA Wabaah, Chicago. 

itOLL Devoloot-d. IS Vtlax onnts 2Sc. 
Dividend council. 16 VcIok renrints 25c, 
Willard Studios, BOX 3535- A. Cleveland, 

Ohio. 

TRIAL Roll developed. B slOSSV prlntd, 
1 5r K.a_-; !■ Final o Uovj04_7. Omaha. Hebr, 

ROLL Dev Cloned. 8 enlargements: &r 0 
nrint.s amt 7 enlargement?. 25c, Enlarged 
reurlnta 1c. Art craft. Box 3530A. Oleve- 

land. Ohio, 

FINER Enlargement*, &\7 3 for 25cf 
SslO 3 fur 50c. Let Photos. F.O, BOK 205ft. 

Chicago, 

ROLL DevEl-Qped — ift guaranteed prlnL'i. 
two coupons on enlargements, 25e, Smart 
Photo Winoiia. Minnesota. 

IDEAL Phot« beautiful finished with 
wide bqrder, deckle edged 2So pei roll of 
8 and free cnlargi ment. Ideal Photo?,. Box 

2255. Paterson, N . J. i 

the Photo Mill Immediate service; 
No delay! Right-exposure roil developed, 
rurcfullv printed and yuur choice cl two 
bcmitilnl 5x7 double weight professional 
enlargements, one tin ted chlnrgmcht. or 
ejEht reDrlnts Tor 25 c com Reprinta two 
cents each. Highest quality guaranteed. 
The Photo Mill. BOX GIN -12, MLnnenpoltH. 
Minn. 



PROMPT Servicel Rolls developed, two 
YclOit prints each negative 25c. Hrnch 
51 U dtOS. Hurriftbtirg, Promt. 



S 4 A 



POPULAR MECHANICS 



14 LIFETIME Prints. I sparUlPE Holly- 
wood enlargements rftCh roil 2$C 21 re- 

prints 25c: 1 00 — si. 00. Finished % hours, 
25 other bargains. Overnight Studio. Al- 

ho > !■-'. Wk . 

BETTER F]ctnres, quieter service 1 Boll 
developed ;“l3i d 3 iJ prints 25c. 20 rcctfints 

25C. Hundred reprints £1.00 Mercury 
Studies, D-10Q N. Pea rboT n , chieaaa 
a ENLARGEMENTS-^ Films developed 
plus 8 enlargements, 25c COlIl — 116 OT 
itnoiler. Enlarge Pilots. BOX 791. Dept. 
FMM, Bos t on. M os s h c 1 1 '. i D . ■ 

ROLLS Dr <, finned two prints, Kich and 
two free enlargement cmipniu, 25e; fe- 
prLnls. 20 each: 100 or more. 1-C. Summers’ 
S t (id I o. IlnlonTille. Mo. 

THREE Prints each a oarii negative in 
roll 25c. Reprints (c. Fred D, Eastman, 

Bodr. Ipw&. 

36 PRINTS With roll 25c Ifl reprints 
S&C, Rex Photo. Ogden, Utah, 

FOB The disCrlmtnatirm am r tour -Rolls: 
developed 2 prLntS each, 25c. Reprints 3S. 
Superior workmanship. Same da.Y service. 
Paramount C o, . 327 E. -Band St.. N ew V wt 
TRIAL Roll 10c and this ad. Beautiful 
deck Jed album prints Positively finest 
finish obtainable. Mailbag, BoS, 544 OA, 
Chicago, 



CAMERAS. PHOTO SUPPLIES 



CAMERAS And supplies. Fret illlts (.rat- 
ed catalog Hating everythin!! photographic 
—still and movie cameras films, tenses— 
At tremendous savings. Hundreds ol bar- 
gains, new and used. Alt guaranteed- We 
take you r Old camera ot equipment in 
trade. Write HOW for J'nur free copy pI Our 
newest money -saving bargain book -Just 
out! Limited edition. Hurrv I Central 
Camera CK».. fP holograph ic Headquarters 
Since I499i. 23!0 B. Wabash, Dept. F-l6£, 
Chicago, HJ 

DOLLARS With ft kodak. i £50 weekly, 
reported}. Sell Vtmr snapshots. Huge 
market list, booklet. £&c ttoln}. BceskhU, 
Route B. Bps 764 B. W a uwa t-OEU . Wisconsin.. 
— MAKE Money In photography. Learn 
quickly at home Eaay plan. Previous ex- 
perience unnecessary. Common school ed- 
ucation sufficient. Interesting booklet and 
requirements free, American School of 
Photography, 3601 Michtgan Avenue, Dept. 
313$, Chicago- _ 

TREASURE Finders? Read Goldak ad- 
yprtjA cmc n t on page I33A. 

tiftED Camera bargains. -6 5:>(9 Maximal 1 
FA. SL. K. S2B.50. Filmo 7t>A, F3. 5 S29.SO. 
Trades accented, write for free bargain 
bulletin Camera Mart. 7ftM West 45 Street, 
New York, 

PRINT Washer Automatically changes 
water 4 to 0 times a minute. Takes prints 
8" mo" or smaller, 8-i.fiO. SLrn Photo 
Supply 9413 Holton Ave. Clevela nd. OlilQ. 

LEICA HI* Summar f:2 (122.00. Conic,*, 
ArgUS. Reflex, Pilmonek cameras, etc., 
new, used. Prices without any competi- 
tion. Pav after inspection Trade’ Im! 
Special list- PMT 1 free Importers B ren- 
net CO., 9! 3 Pennsylvania Avenue, Wash- 
ington. D, C. . 

PROTECT Vour negatives. put heat re- 
MillM cEask in your enlarger. Write now. 
Better Ph oto Frodnrta. Rochester. N. ¥ 

Bargains Galore in new and used 
equipment, tree lists. Movie Shop. B38 
Tt roadw a y. Bavonne. N. A 

REND For photographic bur gain lists. 
Mo gul I 'a. 6 4 west *Bth. New York, 

BAES Says: Shrewd buyers, write Bow. 
For 30 years headquarters lor everything 

tn photopriiohv. 72 -pane RurFiiitntvam 

No. 242 is interesting and free. Write- for 
your cony. Don't trade until you write 
Bass Camera Company. Dept. AG. 179 
West Madison BL . Chieagq . IIL 

HAVE You q camera? Send ton cents 
for recant number ol our big niiunu.nu-. 
showing how to mate better Pictures and 
carts money. American Photography, lie 
Camera House, Boston. 17 Mass. 



CAMERAS. Films, paper 25 1 "' to 35 
discount. Paramount Photo Division. 327 
East 9?nd at,. York. 



FREE To camera owners: Set of 3 filters 
for names and addresses of 3 camera own- 
ers Photo- C raft. Dgpt M E. Con ton. Oh io. 

ENLARGER SI. 59. Enlarges ej.gh.t times 
f. 1 z 4? of sirall negative®, Fully guaranteed.. 
Paramount Salta Company, 89 Dudley 
StrCct. Boston. Mass. 

CAMERA Repairing- Bellows made to 
order. Shutters, repaired. Bel Sows made to 
fit all standard camera*! United Cstnera 
Co.. Inc.. A -Jit 5 Belmont, Chicago. 



THE Phaostron Electric Exposure Meter 
TvlJt read lower low light and higher hLgh- 
Ilqht Intensities more accurately than any 
other meter, regardless of price. Only 
.£5 0Q. Write for free descriptive literature. 
Phaostron ConiPrttiV, 7 SCUtfi Gmiftda, 
Alhambra. California. 



MOTION PICTURES AND SOUND 
EQUIPMENT 



WE Reprocess your films by machine to 
-prolong life and flexibility, absolutely 
.KEoofii dE-hydratiOU. LocO Reprocessing 
Company. 2007 East Prospect Avr„ Cleve- 

Innd . Oh io. 

HOW To start a 16mm. movie circuit, or 
Improve your present one. Write for vgpr 
copy of our handbook ' ’Making Money 
With Movks ,r today, Eastin Films, Dost. 

FM 3 . Davenport. Io wa. 

WRITE For new large two color 1940 
catalogue nationally advertised m Civic 
cameras, projectors, films, accessories. 
Payments Ion 1 as £2.50 monthly. Don 
Elder's Home Movies, ueot. l&, 739 Dovls- 

ton Street Hasten, M ass 

MOVIES — 1 C Per foot. Double- fi-lCmm. 
Develop yourself. Confidential instruc- 
tions. sample: 25c. Cinctoftraphy, HID 

Bull. Columbia, a. Car. 

H3MM. Sound films — Weekly roadshow 
servLee our specialty. Large library, uf- 
tmetive rates. J6w« hit's. 5w>l Plymouth, 

St. t ^iilLq., Mo_, 

COPY "MOVic Tips"' and listings. No- 
W’uI-Ejl . i A1 Broad W/iV PnliT/.c-i. M J. 

BMM — 3 ti \t Vf. library. Low rate®. Day- 
ton Film Rental. 2227 Hepburn, Da v L on. 

Ohio . 

8 MM— 18MH. movie equipment, cheap . 
write wants, Edcp. 190 West Broadway, 
Pattrwm. K, J. 

COMl'T.t: L't: Jtimrn Anti : : AM12T1 talking 
programs 5 15. Oft per week. CcHsoit Service. 
2D4P Chatter ton Aven ue. New York City. _ 
"''BARGAIN List! Bllrnt 35mm. films. 
Dctnsey. ]g!3 Berkley. Youngstown. Ohio. 
JOIN Exchange club, lists 3c. Hoffman, 

57 B road. A 1 trn nv. N_ Y.__ 

MOOtfLL^— Duole*: lCmiii Bound- orolec- 
tor. school, auditorium, home, road snow 
JS-lin latest models S2U9.5L1 complete. 2 
year guarantee, 2 years to par Used silent 
film a-lGmm. fuli Jvngtli short *2.50 reel. 
Odd IGmm. film 100' silent £1.95. sound 
S2 95. Free nienibvr^hib world's largest 
library— Rentals sent anywhere, lowest 
rate>. 3Snim. projector (29.50. RCA 35mm, 
twin sof portable pFoicctor compEete with 
amplifier, speaker, S525. Used sound L6mm. 
Shbrfi S3, features. 2 59. Mogull'S ICinm. 
cine-camera fl)m 32,39 with processing. 
J3B amateur- prpf esKlonat course silent- 
sound projection £3 05, developlng-printlng 
course £3.95. Victor lGmm. silent pro- 
jector. Case £47.50. 16mm. motorized print- 
er £55. S lineman 35riLm. movie printer 
£45. Lens sale. Trades accented, bought. 
Catalogs free, MmulTs, *4 West 48 Eh, 

New York, ^ ^ ^ 

5*7 MOVIE Stars. Sxib photon late rc- 
je-ascs J 9C. BOX 575. Riverside. California, 

lc FOOT 16mm., 9mm. Film ic foot 
processing. Write Morrison's. Province 
•Street. Bo ij tbn. MOM, 

MONEY Maker] “The World's Grcatant 
Passion Fluv.” lerttno, and 3omm. Sound 
or silent. Purchase or rent everywhere, 
Superior than Oberammergaq sjIov. Wl’itO 
HcmenWav Film Co.. 37F Church Street, 
B oston. M ass, 

ft-1 5 MM Films: cartoorus. comedies, 

travel, sport. Wat in Euronc. Silent - 
sound. T remind chib assortment. Perfect 
odd sound reels. £3 ocr recE. Films rented 
everywhere. Trades accepted. Free cata- 
logue (with sample fiiin lock Garden Film 
Service, 317 West- $D|h. N ew York. 

GENERA 1D0 Feet 16mm,. bulk Aim. 
S4.2S, 1 DO feet double 5imi|, £1.50, Process 
with powders. Sample for stamp. Froinft- 
rier!-;. Da vi-r.uori . IoWfc. 

ART Films, sample H?cr Others, lists 
free. Goodwill Company, Jackson, T enn. 

8MU- 1 SllM, Bantalni, Free CatitEog. 
Me, in Shun. H2R K roadway, niivonnc. N. J. 

ACTIVE Movie making, mail order, cus- 
tomer list for salt 1 7 000. £i6.00. State 
products, O ard. & 4 West 74. Mew Yo rk. 

IflMM. VELGTEX. Perfect OUldoar film" 
iqo ft. rolls ti 95 including free; processing. 
Rumple free. Vf-Eolex Laboratories, eOO-Wi 
Gary. Indiana. 



ART FHule, Sample, dime; catalog fret, 
Cinear t, 2443 Gunnison, Chicago. 

FREE, Ifimni.. 9mm. Ba-^mn hs|g, iiomt 
Movies. BOX 2J6. Easton, Pennsylvania. 



BASS Says: & mm., Id mm.* 35 mm., 
sound on. film, all luliy de*trlbcd in our 
McW 66-page Cine Eargningrnm No. 240. 
For SC ii'ftrt hvovlc fans have been writing 
Bass. Money back EuarnnEce always. Send 
tor your copy. Jt'B tree, Uftis Camera 
Company, Dept, A, 179 W, Madison flt-. 
Chicara. PI. 

"" 1(1 SOUND " f 16m m. 1 FroseCEors. Bar- 
gains. RGshon. Slate Theatre, FilhstHirgh, 

Fen no. 

movie Film Develon vourself. Uni vox, 
Eoatman. etc. Chemical so mp left. 15c, Raw 
film wholesale, Lak^ Camera Kxch&nee, 

Gary. Ind. 

GUARANTEED SMM, 24 -hour reversal 
□roccssinc. Double 3mm,. 45c, SSflBle. 25c. 
Univex 15c, Eso-S. 3545 Central. Kansas 

City. Mi s souri. 

15% TO 26 y r Discount on still or movie 
cameras Free circular. Paramount Co.. 
337 E. 92nd St- New Yorh c i ty, 

MOVIE Cameras, projectors, films, etc. . 
bought- -^uld— exchanged. Lists free. Art 
samples 25c. Peerless. Box 1310- F. Holly- 
wood. calif. 



RAMOS, SUPPLIES. INSTRUCTION 



BUILD Your own receivers with MeLss- 
ner kits! 4e-rtafte catalog free! Big 1 68- 
page instruction manna E with complete 
constructional Information on 2S models, 
one to fourteen tubes: lfi pages of tetevi- 
ston I Contains eh it r Is, sehematics and 
Pictorial wiring diagrams. Anyone can 
build a modern receiver from a Meissner 
kLt, 9 end Qfte to Dept, PM-fk Meissner + 
Mt. Carmel, liEinpis, 

RADIO Ann-aunclng. Study at home for 
eareer that leads many lu fame and for- 
tune. Full particulars no oblitaiion. 
Glenn more School qf Radio. Boi 1653. 

Hollywood. Calif. 

FLAN3 IS Distance record crystal seta, 
with ''RaUiobuHder' '“Sear. 25c. Lab-ora- 
torieB. 77110 -C Fea t 1 4 1 h . Oakl and. Calif. 

RADIO Kits— (3,05 up. Single band: all 
wave. 5 -lb tubes. Save £Q r , , McGee Ra- 

riio. EF -Jfi. Kansas City. Mo^ 

fiADlOa— talfS^UD, BliVy .nil-, . Wltld- 
charEeri;. eLectrLc fencers, power plant*. 
Home agents wanted. Catalog free. 

Mb tcd-E. Kan saa City. Mo 

PACTOltV Prices— MiltiC. Indoor aerial, 
better reception, sixty cents, Free Short 
w&vg map (ten cents handling charge!. 
Radio City Labs., 1222-39 Rockefeller 

Pinza. New York. 

RADIO EngmoerlnE. broadcasting, avia- 
tion and police radio, serviqLnH. marine 
mid Morse ItEegrapliy taught thoroughly. 
All expenses low. Catalog free, 1 dodge's 

Inatltule. Ames Bt. . V alparsi .w . Jf nd r _ 

BEND For free giant money saving radio 
and phonograph record catalogue. United 
Radio Company, 1040-11, Newark. N. J, 



MUSIC AND MUSICAL INSTRUMENTS 



BOKGwrTTERS — W rite today for free 
booklet “ Building An Income Through 
Souk writing/' Songwriters Institute, 

1234-C Broadway, New Vork 

SONGWRITERS! Poems, melodics. Out- 
standing oUer, Hibbeler. C-&. 2157 No, 

A v era . Chicago. 

BONG Forma Wanted by professional 
mu&Efi writers. Send nOcfn toda:V. Five Star 
Mi.Mc Masters. t\ li e grou St , Bcti tnn 
ADULT Beginners' piano course £1.25. 
Moses 3 1 5 West 86 th. New. Yo rk. 

FHONtja R A BH Ke'corris 10c. ”catalogur. 
Paramount AD -3 53 East Market, Wilkes - 

B arri. FtlitiiiflVIinH. 

SONGWRITERS. Real proposition. 
New art Sotiv FublLcatlOfis. 1707 CiirbOtl., 
Svracuso. N. Y. 



SONGS: Song poems: bought J compos-cd; 
uubLirihcd. BroAdca^t on re-EUlar tsidiy pro- 
grams. Fire advsee, Bast ofl^r. Aiptro 
Mt-loijy M uslc PublL^h e rs, S o n Fra nc! sec. 

songwriters— H etnful publish 1 jig in- 
rot mail an sunbeam PiiblicatiopM. So \V«t 
Jackson. Chita no. 

BONG WRITERS. Attention I Orchestra 
World Magazine's bisfi contest Elves- you op- 
pummitv to write song lyrics to jsIk metc~ 
(11 f-? written by I ah am Jones, famed .‘iong- 
writer, during the eoming year. Full de- 
tail, wntr Orchestra World — la ham Jones 
Contest. 1619 Broadway, Suite 410-F. New 
Vork Citv. 



ORIGINAL Snags and poems with com- 
mercial anneal wanted Sor recording'!. 
Melodies supplied for poems accepted. 
Monthly awards. It oily wood Recording 
Studios. Be\ il K. Preuss Station, Los An- 
na Ess, Calif. 
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Musrc Composed to uornis S5 110 

CoJp licit 5*33. Tam an, Fla, 

Send 



Prof. 



poems: free 

Debt. II. Salem, 



SONGWRITERS 
Bians, ri-DPrts. Variety, 

Indiana. , 

SIMPLIFIED 3vmK courses I Accordion, 
sajioDhom- clarinet trumnet, violin, 
write Swlnsmas ter, ISSfl-N Bender, Eas.t 

Cleveland. O hio. _ 

DUO- FLEX Reeds. 3 or clarinets, und 
saxophoneai eliminate your reed troubles. 
Write Tor ctrcuEfir Dud-Flex Heeds, 1201 
I ■; 6 A r e . Kvansvitli. I nd . 

SONG PniTn-5. wanted Free esamJ nation. 
MeNriE. Master ol Music. Mu -KM Smith 

AlcsandtJ ft. _ Lea Angelea. Calif 

ORIGINAL Poems, somt* wanted lor im- 
mediate consideration. publication Mu. 
sic Corporation. Dent, M3 Portland pre. 



LFAKN Swing piano! 
Jplcjcr. Christensen. 
Chica ro 



Postal brings ffi'e 
73 L Kim bail Hall, 



SONGWRITERS. Write for free inspir- 
ing booklet Pill Lining new opport unities 
tor amateur songwriters. Allied Music, 

Dept. A B ox 5-07 Cincinnati. Ohio, _ _ 

MUSIC Composed to words. Wonderful 
proposition Bau er B ros . Qahk OSh. WH. 

PIANO' Bv ear. Free booklet. DaF-V- 
Wuv 132&5 Mich J if an A vo.. Dearborn. 

M Uhl KM 11 

MUSIC Cornu as eri to words Rhyming 
pamphlet on request. Phonograph record- 
ip g pf completed SOARS. Send Poem lor 
confident Lion. Keenan'S Studios. Debt-. 

PM. Bor 2 HO. B ridgeport. Conn 

WRITE Songs. RJf money and: rrputft- 
t.LOn. Write for information. J. Gordon 
Ftib. Co.. 3D1 H . Hovek. Avc.. Chicago. 

W ANTED i Lyrlca . melodies lor JQ-ngs, 
W 4 arrange, publish, sell. Superior Song 

Studios. Pass aic. N. J. _ 

S-QN Cl Vt Ft ITERS 1 Bend TOUr pqma today 
for immediate conslde rattan. Richard 
Brothers. 24 Woods Building Chicago. 

SONG WHtarn, Send for publishing 
agreement. McKinley Music Publishers. 
IStll E 55 th St. Chicago- 

BUSINESS OPPORTUNITIES 

REAL Estutr (m.iRtit bv twelve- actual 
leaders. Home study course. Start own 
office. Earn real mono* . Morrison School 
Heat Estate. 100 No. La Halit- St.. Dealt 0, 

Chicago. 

REAL Cultured peart Fin fra 200 prOflf. 
Sell anybody casiEV everywhere. Good re- 
peats. Sample SAC- Otto Stumpf, 3S E. 

Madison, C hicago- 

"MONETARY Tins 1 Magadne. money 
mating news, opportunities. phi ns. formu- 
las. Copy 10c Oeavenporl, Mil Li'clL 

Roches ter, N. Y. 

137 PRACTICAL Moneymaking plans, 
Aivo Stores of forth Lilas, Start own busi- 
ness home, ollict Particulars Tree,, 
L# jHn Sen LM. tmCNA N. 18 St.. PtaiJJN 
,iia. Peilfia. 



Le S* 
dgmin 

y^STARi Elome business. making statuary. 
^ plaques. art poods, novelties, souvenirs, 
concrete potterv. Harden iurnlUirE. artifi- 
cial marble ftoarJlIH. liquid marble. Make 
vour own llcHible molds. Amatins D fonts 
Valuable ruiidor free Creative publishers 
-, \ P6 > Gleneoe. Illinois. 

. GRIND Lftft-n itmven! Factory 
Slh-GO can I ini. SBM reported 1 Mow ers 

Janesville, Wts. 



SENSATIONAL Sideline Esulic Mesl- 
Ctitl-tVM perfumer Big profits. Generous 
sample Sic. Leco, 15930 Betty Way, 

Los Angele s. __ 

WORK For yourself. Eft vs good profits. 
Amazing opportunity. Eye-opening 11 ter - 
:UUFe 3 i‘ce. Sava Service. iD^’a South lG 

at.. Omaha. Neb r. 

“RUBBER Mold Mftkiliu. Plaster Cast- 
intr. Working Instruction;? 35c. ideal 

Service. RM'L Fart Rillin' 111 

PROF IT ABLE. Clean, sparotlmn busi- 
ness- — at home. Randolph Servicc-E. At- 
water^ Oh to. 

ION Painting with lettering nftittnut, 
cutting bl£>ct, samples. Instruction^, Idc. 

Clark System, E l Swoorl Cl tv I'enna. 

SMALL Capital -starts "route" coin op* 
crated peanut. *um and amusement, ma- 
chines, Particulars free. Robbins Co., t 

imp UfKalb Avh>., Brook lyn , N V. 

MAIL Order business course shows you 
how to make money, spit re or fulltime. 
Teaches professional mail Order technique 
not penny -on tclilna schemes. Free de- 
udls. Nelson Company, 404 -F Manhattan 

fill Lifting. ChlCHBO. 

RECAST Old batteries into new. Latest 
adhlevcnients. Battery Laboratories. St. 

PanJ Mipn^ scHa 

TELEPATHY. Amasing Inlnrmatlva 
booklet. 10C. Dr, Green, Box llopm., Sun 

Francl ac o, Cfctlf , 

MAKE Money at home I Draw mush- 
rooms in cellar or shed with U.S.- Patent- 
ed Ami Mushroom Spawn and easy-to* 
follow Manual ul Instructions. FasiLnlt- 
iii.fr. pfofUU'ibte. Booklet free-— Write today, 
Anglo-AmrEican MUBhroom. Industries, 

Deut. 41. Tcronta. Ont, 

BASEBALL— Etriny farniltfi mouev > F h 
Basebo-el, Write B-asebo, tJueeai Village. 

Lang Island. New York _ 

A "New hnrh" In ft business opportunity, 
With c&rillritiOUS b rod is. on limited capi- 
tal. Pacts, nut statements, available in 
our literature. 3c postage appreciated, 

Rowland Service. Wheatl and. Wyoming; 

BIG Mail for you. Latest money making 
off era. opportunities. catiioES. magazines. 
Name hated In directory f Wc. Ideal Serv- 

Jicc. liHJM _ Pu rk Ridge. III. 

START Us^d Cnr bPSisn^s, Purl, fitll 
time. No capital or esnerlencs needed ex- 
cept. driving. UnLimiled opportunities for 
serious, minded incti who won-, to build a 
business of their own. A. A. Barlow. B3 

State. Binghamton. W. Y. 

TREASURE Finders > Head Go! dak ad- 
vcrtiacment on twmc I33A. 



to uremia. 
'Ubllshery 

y method. 



START Home Mailorder BPSlheas. 
Lesson Course 2flc." Ideal Si j rv|ce. 
Park Ridge. I1L 



'■Z£ 

:>ld. 



AMAZING Aulo ipecLailv. &P,ilV made. 
Real money maker. Build hie business, 
Det&ELs free, Anthony Burg to, 1332 - 58 

5t. . Brookl y n, N^ Y ■ 

operate" A collection -credi t bureau, 
Very profitable. Permanent. Free folder. 

Cole Ass ociates. BV rftC.mjC . N. Y. 

POPCORN Machines,, carmclcrisu, crisp- 
PUfi qhf-T?c coat potato chips. Long 
gakins, Z035 -F 1 5 Ugh St . Springfiel d. Oh 10 
M. M. Earned 31 kl4 in spare time for 
exceptional "cellar Crln>" Know-King 
mushrooms \ Free boolc tells? if your cellar, 
ahrd sultablti. ffi- buv rsr- 0 P:v. United. 3S48 

LiftCOltl Ave.. Dept lift Chi cago. 

MAKE Color- glazed concrete pottery. 
KraveaSonp5, tiles, Honrs, walls. Basement 
waterproofing, etc. Booklet Sc ftajnp. Na- 
tronal FbtlcrL c.s.. M ltme a n ol; <. Minneso ta . 

YOU'LL Like rcBlIVrting mirrors. rr-Bcc- 
tors. m*kln« chipped glass named Hit'*.. 
signs. Write Seri nkle. Plater, 127. Marion. 
Indiana. 

FREE Catalog mailorder OPDOrtUTUtles 
amazing moncvniakltiu MialbUltlcf. ScLdvr. 
21 Watson St.. New Haven. Conn, 



COLUMBUS Peanut venders make mon- 
ey. Free Catalog.. Rake, &4l5 Woodland, 
Philadelphia Penny, ' 

CASH Paid lor insects. See Sinclair 

display a dvert isement on rjage_liJA 

INSIDE FJWW- A ite W. v br KlllHets— 1 "Bus- 
Inesa Starters'" 35c wllhamn. fM Grant 

Ave.. All g-t on. 

35 DOLLAR Secrets 25e. Circular fret, 
pmmclrnann. 1425 TerraGu Avenue, Indian- 
an o Its, Iti dirt Pit 

NEW Reflecting novelties. Sell bv maLl, 
car pwuera. agents. Superior Specialties, 

Spring field . Ill Inals. _ 

RANGY Men — Earn money home oper- 
ating Community "Fli-lt" Shop. Staf- 
fOTd. Maknnda. Illin oi s, _ _ 

YOUR Own business. T es Led plana, for- 
mulas. No Irtish. Literature IOC Bulst 
Co.. 7532 Bulj it. Philadelphia. Fenna, 

COLOR Concrete With Chemical*. Wish- 
ing a-cLIS. Stucco -rock. Brncfies. Sum 
concrete Pottery Cement artjstry, Gar- 
den firnamruitfl. Cold glaze Water paints. 
Marbling Sample 30c. H all v wood Cement 
Crall. 8537 Won derlan d, Holly wppd ._Ca fiL 

SELL Snow balls. Own a business — 400 "T. 
profit. Outfit* s-f 75 UP, Circular free, 
LwtrucUons 25c. Snpw bull Company. Riv- 
r-rvJew, Jacksonville. Fla. 

START A worthwhile bualneu of your 
own. Voltera Art Marble Co., largest mitn- 
ufaoturcr of imitatsoat marble and rubber 
psolda Offers you Lhti opportunity to atari 
manufacturing art goods in i nutation mar- 
ble. No experience necessary, small capi- 
tal needed . We luriush molds and mate- 
rial lor sueedv production. Ask lor iree 
c-rttulog. Convince yourself, Voltera Art 
Mftrble Co.. 530 West Broadway, New York. 
N. Y . 

MAKE Big money using sawduxE. Full 
inAtructsGn-H 25 c. Rons tier. 787-0 Chi li. 
Roctieatar. New York, 

MONEYMAKERS’ Opportunity Digest 
Magazine — fid pages of gnlden oppartu pi- 
ties --10c. Lewis Co., 82B-3 CArpehter, 
Oat Park III 



LIKE Aft? moans free? Work bofflel 
12 000 word surprise literature freer $2 liDQ 
month reported 1 fulltime- -no Implication 
exceptional amount can be duplicated i 
National. Box 1240 -D, Sap Bernardino, 

CaLlforhift. 

LEGITIMATE Bpaiueas \ No cap varying! 
Samples dime. Information free. Dpetor 

S Wertrin kv si . at u (i on rl S ." Los Angele.s 

t.-3 All. ore : ■ - I -m - s (h-r rnilliui i :i n rne > - 
Compiled bv states, alphftbetlffllly Write 
for particulars Charley Llstl3tg-‘i, 27F3 We^t 

43 Bt., New York. 

DOLLAR Ejltefprlseii : Barn dances, 

■"Snow-Uftllrt."" havrldn; Vour choice Sl.M 
postpaid Four 51 n& formula books. 50 
ciricularf; ?1 tlrt oo&lPAid. Other dollar 
deals. Roadman 's Gmdf ._j ir M^TiOleflo. Q, 
MAKE YPUt UWn rubber molds.. Rumple 
mphl mid dc'ftilE 10c. June. 10 L-M Beech. 

Hotvoke. Mass. 

it aK e Arttftcial marble, glared ulvx. im- 
canny, Tabletops, plnoues doom, hour's, 
nov el ties. Hard, fireproof inexpensive', 
cement secrets. Brilliant tile and lluuirt 
rubber samples 3c. John A. Pare. 1H5- 
Or un de Vjjstn Avenue. Loa Angeles Calif. 
'NEW Hook, woodworking Jor Profit, tells 
how to start and aperale small furniture 
18x100' In. ynur hcrae work show |2 DO past 
hill rf. B PSZ Lumber Industries, Baaz, Wta. 

RRBOLE work shoes, with waste mnle- 
rlril. Dlrectlana toe, jaycon. 19 1 Park, 

Place, Brooklyn. M, Y. 

MAKE Extra money Weekly I 10,000 
"how-to-do-lt'" ideas: starling own busi- 
ness- Home spare time, nut 11 order, agency 
suppty, Write ■ Wolvtfiile-Mendcti, 3515 

Si Clair. PvtTOlt, 

BIG Motley. Make plaalic costume ]eW- 
i?3 r vi Tile latest hit. Bells- an sight ln- 
forra atioii Tree Pite tite, SCottsvll lr. N Y. 

RECEIVE Blacks of malL Your name 
lEsted in tD.OtlU directories 5ic. Liberty 

Bales ScvvicE-A, Sheboygan. Wq 

SOAP Making. Learn home, no rnft- 
chinerv. a tamp, rosera. AC-4545 nart- 

jett, Milwaukee 

EXCKPTtONAl Profit anportunity-- 
Hurry! Mernti Co.. Drawer H. Rawland, 

N. J 

HE Credit collection fcpaeLftllst. New 
method w»n from home. Pull- -uset 
tame. Unlimited op p or tunnies profit, 

Del nils, sample*, franchise 25c. Modern 
Collections, sgqo-o Cordelia. Ho in more, 

Md, 

I00O SURE-FIHE Hunevmaking oppar- 
tunitlttl 25c coin. Ruvburt, Brisbane. 

California. 

START Small at home! Clean, dvc and 
nrosalnK sliop. Be Independent. Big prof- 
it Flows Co.. 33-1 1 Fasle Avg . Alaineda, 

Calif, 

OPERATE Pra-litabli 'Toult'" lour ram- 
pa rlment Vendors. Smull Investment. 
Penhi- Kina. 1233 ChOu left U. St. Lauis 
MONEYMAKING Books, plaps formu- 
las. Literature Irec. Wats-an. U21 South 
31 at Avenue, O maha. . Nebr. 

RAISE Your incomer Parti culara 3o 
stamp Brookman. 2 lh 3 Berwyn Ave„ Chi- 

gaga 

'■NEW OpDOr t-UOi I Lc*. Drop 

Pr.iL-> he. Porter. Box 0^49 p„ Pittslmrgb. 

Penna. 

VULCANIZING Btiiincs-ii , well tcfuipoed, 
y.4 f i tciidl bUVi-r Ihix _ Fifi. RagJi ■ Pn>i. Teg. 

YEAR'S Greatest novelty. "When Fish 
Bites— Sob Lights,'"' More fun. Bigger 
catches, LustrLbu tors -agents protected ter- 
ritories., RetaiLa *i.1>0 Ingenuities Engl- 
ncerlng, P.O. S Q3. Pittsburgh. Pen no. 

IifAKE Money reaUvertng mJcrara. Work 
Pt home. Build profitable busincsr;. Com- 
plete process and 23 other monev makers 
only 25c. Ul Yisses Barca. 30 it Glusgow 
Stjeel. Ports mouth Virginia 

WANT More business! 2C dally opens 
lndsvidual New York branch offic''. Co- 
operative Mail Service. 126 LclthSlCul Ave., 
Notf Yo rk.. ^ ^ 

PROFITABLE New home business] Pm- 
serve babv shuisS lit bea.ut.lful bro.ii 2 !i’' Any- 
one can mctalllxe baby c.hopsr Ornamental, 
useful r Market: All Barents I Btg profits! 
small Investment) EasiL il Lustra Cod in- 
struction:-: S2.(Jd, Novelty Metalhzers. P.O. 
Box 1*33, Church Street Annex, New York 

city. 

MONEYMAKING Quick mall order bus- 
5 mean, In your home. Send stamp, Conti- 
ncntal, 340 5 Prai rie. Chicago. 

AMAZING Patented screw -hoi fling aerew 
driver- 1 Factories, store* buy quantities; 
bt« profits, fast s«l)ers> quick rr-peats, Par- 
elen territories open. Free trial! Tdoico, 
(urjg journal ulrig . Boston, Ma&s . 
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POPULAR MECHANICS 



Investigate immediately! Surprising 
Profits POAilhie. He independent. Work 
home . E m pire, ItBK. Tqckahne. H. Y. 

~ $2500.00 JOB lit Alftel:b---ThaL fc3 whit I 
gp£ from mj letter Of JlPDhcattop, Per- 
haps It will help you eet a good position 
Lao. I'll send a copy for $1.00 in currency, 
together with. genuine suggestions far 
AdaDttxiK tt to your qualifications. J.P.M. , 
CAfC A. F. ^ T. Co., UnAlaska, Alaska. 

" OPPORTUNITY Manufacturing food 
product at Home. Muller System. Glen 

Maori?- Pc nH a 

CHARTERS* : Delaware; best, cheapest; 
free forms. Colonial Charter Co., Wil* 

mington, Dei. _ 

EARN Money ftt home making imitation 
diamond Jewelry, bracelets, harping, mil- 
linery ornaments, reli pious medals. eto, 
Hiftll Pliccs UQW paid on account cl Ger- 
man and French jewelry shoe tape. Exern- 
ttonal spare or full time opportunity. 
Write United Jewelry Manufacturers, 
Pent A. IfiftS B ust an Rund. New York Clh 
SI NG LE- INGREDIENT Formulas. No 
manUljicturlhPF Information free. R. Kin- 

ford. Wayne. Penna. 

GET Hip mails — Samples unlace. Ydur 
name Hated in Midstatos Mail Trade Di- 
rectory, copy scut you, directory &QD.0PQ 
articles wholesale, 1QC. Eagle, 4U-P W. 

frSth, Chicago. 

MAIL, Order business is your opnorttiiJitV. 
Many began small, now earn thousands 
yearly. No personal contact. Bound less 
opportunities. Have had aver 30 years Ex- 
perience: wilt help you succeed Bend 25c 
for valuable booklet*, none free. B. 

Brrniaer, 257 E. 51st. Ph iladelphia. 

INVENTION Finance Magazine. $0-0 
Wall Street. New York. Important par- 
ticulars free. 

WE Hein start you in business, furnish- 
ing outfits and instruction, operating "spe- 
cialty Condi' factory" home, Men — women, 
opportunity to earn pood steady Income, 
all or spare time. fQur 3 1st year.) Eook- 
jet Ires, Ragsdale Candies, Drawer 4. 
East Oran ec. N. J. _ 

A REAL Future for you with Red Comet 
fire control products. Low prices, Proved 
seven years. Splendid sales Out HI free. 
Some Koad territory open, Exclusive, 
Write Quick, les Red comet Building, 

Littlet on. Colorado, 

BIO Profit In mold making and olOstcr 
casting. 51.50 profit Oil OVerv dime In- 
vested. Foolproof rubber. Tremendous 
market. Simple LnteresCJnp work. 24 page 
instructive catalogue free. Plastic Arts, 

7 II Neelv. Muncic. India na. 

START "Home mail order hll^stlea* ,r 
Immediately. Information 10c Maples. 

341$ fio. Marshfield. Chicago, III Linus. 

"NEW Money Makes'-*" "Q-oage mailor- 
der magazine. prints hundred* new. novel, 
Aparetime plans monthly, Bam ole copy 
Iftc. M Marvin. Publisher. 330 Smith 

Write. Chicago,. 

MANUFACTURE Prom Pho*pholene, 
Bleach 2c pa Llan: glass Apr ay 1c pal Lon; 
hand SOitJ 2C UOiihd: and tCh fast seder b. 

Somnte a&c. Details free Western tol 
Climax Bldg., Cleveland, Ohio. 

SUCCEED With VOur products. Makr- 
selt them, Formula*, Processes., Accurate 
analyses. Catalog free. B, Thaxly Co.. 

Washington, D. Q. _ 

PLASTFX Industrie* oilers Industrious 
men an opportunity to start a business of 
their own. manufacturing art goads, nov- 
eltlga, souvenirs, etc., in Piastre and mar- 
ble ImLtatson. 5c material make* SI arti- 
cles. Rubber moulds furnished for speed 
production. Smalt in vest merit brinps bis 
returns. You are just in time for hip whole- 
sale Eeaaan now starting. Write 1 for Inter - 
csting booklrt mailed free. PLastss Indus- 
tries. Dept. A, IQ85 Washington Ave.„ New 
York. 



INVENTORS: — We successfully sell in- 
ventions. patented and unparented. Write 
for proof, and tell us what you have for 
sale. Chartered institute of American In- 
ventors, Dept. 4-C. Washington. D. C . 

GOOD Paying business AllVcrEng mir- 
rors. plating autoparts. reflectors, bicy- 
cles. bathroom fixtures by late method, 
Free particular* and proofs. G unmetal 
GO.. Ave. H. Decatur. III. 



LIQUID M«rble^ony*:n c Cftn make? Col- 
odfnl. glased I Moulded, brushed, sprayed. 
Rubber lastir moulds. Composition flooring. 
Bib money in these! Particulars free. 
Marblelzing Service, E dwardsvtllc. I LI. 

elite Collection of business nlsns. con- 
tains 127 tested plans and scores ot formu- 
las. Start own business; home, office. 
Particulars, free. Ellis Co.. 214 Grand St., 
New York. 



127 WAYS To make money, En home or 
o flier, business of your own. Full cm r tit- 
ulars free. Elite Co., Si 4 Grand St.. New 
York. 

HOW And where to obtain capital fully 
explained, free particulars. Star Service, 

Wapakoneta . Ohio. 

EARN Extra money at home, increase 
your income at home by new, simple 
Wentworth Tempera Color method. We in- 
struct you and *unpLy you with work. 
Write today for free booklet. Wentworth 
Picto riaL Cp., Lt d., De pt 3, H amil t on, Qnt, 
MAKE Money by mail, the way we do 
Free Information. May wood, F-1107 

Broadway. New York. 

ADVERTISERS! l.ipn.Dafli Mail order 
cf rculatlon. Inch advertisement, (15. 41). 
"Get result*," 1 ?□ newspapers, 1G words. 

SO. Dicner-Dpr&kind, 1414P Broadway, 

Nea r York. 

WHERE To buy at lowest wholesale 
ortces, information free. Yorena. Boi 

P- 3 1 2, Bayonne, N. J, 

HID PROFITABLE Mail order and iOCdl 
plans Gilbert Supply, 5-P West 24th. 

New York. 

MAKE. Sell luminous paint. Literature 
free, Gordon Laboratories. 12C5-H Broad- 
wav c _Nqw Yo r k, 

SECURE Financial independence by 
placing coin operated merchandtea vend- 
ing machines, ant on orblUAble baste. tlO 
cKberience rvuuired. ILttle capital needed, 
write for free details. Torr 2047 Bouth 
tiBch St.. Philadelphia . Pennsylvania. 



MON F YMAKTNG O pro K TUXIT It's 



AGENTS: Tested and proven battery 

service, cost only few cent* yet keep* bat- 
teries charged. In every territory Sure- 
Start is ppcniuE! up rich source of income 
far salfiitnen. At ta&t. a, product that keens 
batteries charged, stons ovorhoatiiia. pre- 
vents excessive corrosion, stops sulpha- 
tioii. keeps plates clean, n^ver known to 
frccEE and doubles life of battery. Every 
motorist, fleet and truck owner, fill: ng sta- 
tion. gara&e. auto aeecssorv and dm a store 
a urcKpeol. Write lor details or send 
31, W cash for a Kents trial Otter two bat- 
tery services,, regular S3 DO value. Sure- 
st art Chemical Go.. 1617 W. iOth St,, 

Ft. Worth. Tex as. 

BOOKKEEPERS — Owralv new profit- 
able bookkeeping service. Box. 614, Kala- 

ma7QO. Michigan. ^ 

MANUFACTURE Perfume, three eoner- 
oui> samples: details: 2 S cents iwlnl. 
Normandy Press, 3a ID Tudor Street, Pliila- 

delphia. Fe nna. ^ 

SIK Moulds for candy sucker* $5c. Homo 

Gandies. Frank Elm 1 Ute. N. Y, 

LOOKING For something? “Money- 
in uk: nft secret* exposed' is the book vou 
need, write: Art Printing Service, F.O. 

Bov 551 7. C hica go, lit __ _ 

MONEYMAKING Opportunities, mail 
order riiuft&zine, 3c. G. Fenner, 1618 Lucia, 

Lon I* vi He. K y. 

DIMES. Quarters, dollars — by mail. Op- 
lj-urlUnLUcS. 1 piutllriK Ads. 3C. Kay, 351 G 

Telegraph . Oakla nd. C alif. 

MILLION Articles. Buy wholesale, Val- 
uable directory IQtr. Ideal Service. D-6. 
Fuck Ridg e, BL 

^PROFITABLE News,” magazine for 
unemployed, dime. YarveFs Service, Bur- 

li ni ton. Ka ns. t 

new. Non competitive one man bu-si- 
ne*s, profitable, or pra*perou* chain Cil- 
ttrprise. Work done with Marvel prepara- 
tion. In [donation [rev Suva -Service, 
70-7'? South J fl th Street . Qmqha .__Nebni.N k u. 

60GG‘ PROFIT By mall. NcW, dlHerent, 
Everyth Lna &uupliecl„ T, Moore, 152 Broad, 
Newark, n j, 

WANT Extra monev? Write: Elar, 3G34 
N 25tn. Mllwaukef. WIS. 



WIN Muncy! Prices! Contest Magazine 
11m;. El : i It. Uruxtcri. Mi.ssis:,;orJi. 

Y T CsU'LL Like re&Llvering mirrors, reflec- 
tdrs. making oh Loped glass nameplates, 
sign*. Write Sprinkle, Plater, 287, Mari- 
r>n. Tildlanfl. 



BE A professional acrapbooker. Big fees. 
Unlimited: onuortunitLcs. Can be done at 
home No MiiioL-tltlon. No eabilal needed, 
wnte (o Hcfapbnokers Guild. Sg Park 
Place. New York, N, Y. 

STOP Look mg tor work "Try My Way, " 
Literature free. Kemper, 42D Geiger St,, 
Hunti ngbu rg, Ind. 

"LUMINOUS Paint" ahtnea in dart 
Easily made. 3Q0 Other formulas, plans — 
all 25c. Ideal Service, 3tHlPS, Park nidge, 
III. 



MAKE Money — - Others do — Collecting 
reptiles t&uds, frogs. Easyt Profitable 1 
Sure! we buy all varieties. Particulars 
dime. Biological Research Laboratories , 

pact. 3G, Little Krak. Arkarte Bgi. 

TREASURE Finders? "Read Gcldok ad- 
i'ernsentcul On liftHe 132A . 

"EASILY Started - ‘ mall buslneM. 
Proved. Particulars free, Rogers, Moo*e 

Lake. ATann. 

BE independent. Sell bv mall, buy 

wholesale, w c UM. Valha lla. N. Y. 

"SCHEMER" Magazine, Alliance. Ohio. 
f4?£id year) Answers questions, prints 
schemes, onuorlunltics. hcEnful hints, prof- 
it paragraphs, fldvcrtlfilnit rates, [orniuLivi. 
Copy, eutl special subscription offer, only 
H>e. 

GASH Paid for insects. Bee Sinclair 
display advertisement o n p age IftA. 

iiuiLD a btuine^ ot vour own mailing 
circulars. $er.d (1,00 tor compEete det&H*, 
Bernie Pvle*. 15S6 Jpnag Street. San Fr.an- 
cisca. Calif. 

moneymaking Plans. lorsnuUwi. on- 
wrtunttlea. LJiergture free. Midwest 

Distri buto r*. Bqi A-S4, Batavia. HI. 

Hr SLLEN7’ System" money rnukisig. New, 
letitituato, home, S&im-tlnu; way. Write 
diuckEv. Atkin*. 6Sg 22nd. Newport Newis, 

Va 

FREE — 304 Wonderful business, mailor- 
der and homework moneymaking oilers. 
Lewis Go. . 5213-. G G arpun tor, Qak Park, 
LIKE Afternoons free? Work hamei En- 
orct surprise dc tolls 1 *2.000 month r or- 

der*) reported (fulltime — no itnalStatiou 
exceptional amount can be duoilcated J 
National, Bok i24Q-c, 3an Bernardino 1 , 

California. r 

LETTERING Fat tor ns, free liter attire, 
Sample alphabet S£. Display Letters, Box 
23. Ft. ILlim. Hum. Hrnpklyn. N. Y. 

"FROiPEklTY" For home worker^. 64 
page magazine. Sample, dime, Sizemore. 

4917N Kostner., Chicago, 

£50. m WEEKLY At home. Make ros- 
metlffis, flavor*, etc. Em ploy agents ybur- 

*elf. A wilcok. Nleholla, Ga. 

BECOME Expert cnlleotiau manager. 
Easily learned profewibh. Mala Adjust- 

crs. Reading . Pfl'm-sV IvLUiila. t 

SURE- PROFIT Magazine directory. 

Sample 10c. Arden, 756 Green, P etrol t ; 

RAISE Rabbit*, We DftV to £7.00 for 
young. Catalogues 10c. Habbitrles. Bowl- 
ine G rreu . Kentneky, ' ' . 

bad KEYED Secrets. Gain employment. 
Genuine business starters. Good paying 
mailorder opoor tunnies at home. Write. 
Stamn aonreciated. Frank 11. Battle*. 

Ann Arbor. Michigan 

DOLLARS For you. 10c, refunded later. 
Ruths yidrie v. Mun Liuba. Canad a, 
wanted. Men, women intoreated: in 
earning far above average income oper- 
ating route of une-cent confection ma- 
chines Full or part time. Small invest- 
ment. Lacrosse Distributing CO., Lacrosse. 

Win 

DOUBLE Your income. Read “Mall 
Salesman." Copy dime. Sidney, Potta- 

vil le. Penn a 

LIQUID Latex make* mold-? bv spraying, 
brushing , dippmg. Instructions, l ’ 11 ) ji c 
trial package SLOP prepaid. Box l&D, W'ohc 

Toledo . a tail ori. r ro]i-do. jHUa. 

ELECTROPLATE Non- metallic articles, 
al*o eEectratvpc at home, fii brings care- 
fully written theorv, complete progess-w-. 
formulas for elce Iron luting non- metallic 
articles, bahv shot;.^. vases, cle.; also olec- 
t retyping or reproducing from was mold. 
A list of our low price equipment included. 
Choate Mfg., 3464-H Prinerpio Ave.. CHi- 

cinmuL Ohio. 

iF Yon can, write you can draw with a 
Mur-O-Gmph. Make 63O.Q0 weekly at 
home. Write. Mur-O-GraDh, Box 4, 00 1 

North Ma rsai I s._ Dallas. TcXOs. 

MOULDS. Guaranteed, for caatiJiff toy 
soldiers, Indians, trappers warships, sink- 
er moulds, £44 kinds. Svnd 5c for illustrat- 
ed catalogue. Send *1.00 for large sample 
mould. Henry C, Schicrcke, G45 Spencer, 

Ghent. N. V. 

"RAISE Earthworm^ for profit.’ 1 ' new, 
interesting home business Bureau Zaolog:- 
cul Rescarcii. 10GA B ros d way. Peoria, III, 
amateur Cartoonist*, earn cash at 
home, copying a Pd duplicating cartoon* 
tor ad ver tiser* . Ad - Er r vice . Argylc. _W ls_ 

' wholesale Source*. &oo.mofl artlels. 
Free directory. M&ywoode. UP7 Broadway, 
' Mew r Yarte. 

GROW Plants without soil. Folder fret. 
Gontbli Ldhbta tones. 120S-^ Broadway, 
I New York, 
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EARN Money B-ddrcSEing fnvdGfptfl, dr- 1 
i-Lilars, tVpinK. InJOr trLutinn lPc; non*? fre<*. 
Acf-PMF. 31 fl Empire. Birmingham, Ala. 



FORMULAS. FLANS. ETC, 



ANALYSIS, Duplication guaranteed. 
Valuable ■formula. Consultation. Aebo- 
Ci n. tf<1 Chemist a, Indi anapoli s, In diana. _ 
formulas: — "Chemiat adetovp(1." 
None teller lowest Dr Ices. Catalog free. 

K clttiw. 12-G F'irk Rid gr 111 

INSECT Spray formula: milerial; 250. 
Kapien, 13 South Eden, Ball imore. 

I ii ONE-mOSEDIENT FonbulM. 10c. 
FeL^rechmltlt-, IGLh Locus L Quincy. III. 



M. M, Earned s ] n-f an s-eare time tor 
exceptional "cellar cron"' Snow-King 
mush rcvomi: ! Free book tells U vonr collar, 
shod suitable. We Buy trups, United. 3tD3 

Lincoln Ave. . Dcot, 63. Chicago, 

NEW Polishing: pad just out. Polish In 
pad- Sample 25c. >1.20 dm. Du -Bee. Bos 

E95, Central Station, At. L<rtllii. Mo. 

BOOKKEEPERS— Learn insurance pay- 
roll audit ini. SeeeLal courae prepares you. 
noth. Box IBi, OKlahoma City Okla. 

SALARIED Positions — *2500 yearly and 
un fnone lower h. Let us find one for 5'OU. 
Small cost. Write for valuable informa- 
tion Executive's promotion Service tl6i, 
WashlnirlPP. P, C. 



PERSQNAT.IflED Face powder. Pnrchas- 
or'E name on box in gold. Unique. Attrac- 
tive . lDfr: profit. Charle, Jamaica. N. Y. 

SET.li "Wher" liquid cleaner. It Is fllf- 
ferent-. Qnt-densonsi'ratf.s competition. 
Wins friends, Big profits. Free rumple. 
Cul- Weatern Manufacturers, ‘1R&0 1 > Santa 
Mo rich Boll! L- v a rd Los Aneetes. Californ ia. 

a fi t:Nl s — ttoO'Sb Profit on amazing nev 
discovery, Cleans., BOlishcs. waxes tars in 
3(J minutes. Magic al ! - pi i rsro&q polish. In- 
stant demonstration seflq most skeptical 
auto owner and housewife Knduro. 2420-C 
Grand River. Detroit. M l_ch_. 

Bid M&ncv takLng orders; shirts. tics, 
hosiery, underwear, pants. Jacket* sweat- 
erf,. uniforms, etc. Shies equipment free! 
Experience unneceoa-STT NllIlfCKS. 4922-AN 

Lincoln. Chicago. 

HUSTLERS — Easy pitch — Clean deal, 
for restaurants, taverns, no to 300* : prof- 
it. Investigate. U Sheridan. 024 5 . Mich- 
igan. Chicago. 

coin Money ?- i ■ 1 1 ; 1 k pat. salt and pepper 
shaker. Every home a crosped. 5 colors. 
Write Condon. Hex 176, Upper Darby. 

F~nna. 

new. Different, g-os station "‘service- 
sir pal.' ' Cheaper, hatter, Knipp, Long 

Ufa c h, California, 

BOYS! Oirjs! Earn cash or premiums, 
25 packages 10 c flavoring. shampoo, 
etc. Order today ! Wo trust you General 

Produc ts . 17GF Springfield Mass . 

EX-O-LENEl Powerful mile increasing, 
(op lubricant. anti-knock compound. 
Works like mas] cl 3S Ration test 25c. 
Fower-speed-pcp. Guaranteed. Thermo 

D-3L Peoria . Illinois. 

ORK Dollar bottle Glas (jins will clean 
all windows In five room house lor five 
veers, Sent postage paid. Agents every- 
where make big money. Write. Pioneer 
sales company. Commerce sodding. Erie. 

pg nna.. 

F r e e Eft mpies feather pictures, stamp 
ftcnrecidteO Oaoxvl.. Anaiifiiio 1 176. Mex- 
ico city, 

WIN DOLE NE Sella for dime Beats 
competition 4ftP'V pfoflr New plan. Free 
sample Atkinson, TM5-P Carpenter, Afc- 

rop, Ohio. 

“ INSTRUCTION Hook.. ''How to Be a 
Successful A Rent.'" Independent. Big mod- 
cv. F locos Co.. 2311 Eagle Ave. . Alasueda. 

Calif. 

; i 1 J . an 3 1 E Mon Li m ec ta mirkeri Fllta « 
calorS. Lettered Guaranteed Prepaid. 
Free catalog. Lowest manufacturer* prices. 
Mlket leh Company St. Clou d Min n. 

SELL- Moth crvstaSs, cakes, polishing 
tlolh Write. Wav nc Products, Pleusant- 
Vllle. W, J. 

NEW Product! Ri-pexta! Sample fie 
1 0 0 ? ma c rnmoen, ££ navkiib New York. _ 

MR. Agent' A:-lmnirJLng repairs easily 
miLdc With Tcrrr'fl Waterproof Household 
Cement I No heat no equipment ncccs- 
F-arvi Every home, office. Store A trCHiPeOll 
Retails 25c. pruno* to 2 on f : r Terry Prod- 
ucts. B OX 21. A l iiUits. Georgia. 

SELL "'Sh;ucaul Triples anmyth she v - 
Ipk life OC hiade.s. Details. sampLe 50c. 
"Sh rriTiiL di " 160& Bu imy.s tde Avc.. Chicago. 

RE VO L tmO N A R Y Window cleaning 
loo! Good Hopaekacping approval. Only 
ten £2 25 sales dallv to housewives, tftt- 
tori L-A . schools, friore-'i will make vpu 
S35IJ 00 monthly, carter Products Corn . 
£HS0 Freni Ave.. Cleveland, Ohio. 

AGENTS: Stamping names on pnckfl-key 
nrtsteclors. sample check wLtii yoqr name. 
Liddress, 25c Stamping vutfita. Emblem 
checks cheek-fobs, name plate*. TTdr: NT f k 
C o., 303 Dc graw st Brooklyn, n y. 

HlC; Money supiylng initial;:- on EiUtorrlO- 
bdos. EasicEt thing today. Free samples. 
Also, sideline Kali 5 men far short order 
decal CO man I a name plates. "Ralca," L305 
W^MUnaton, Has Ion Mass 



FltEE W r stcr and our MmccntrHtes make 
58 Uroducti. Labels, botiles. every m!njf 

supplied, Qua Lco_ K -2ltD :iid Kossell. PL-tro zt. 

MANUFACTURE Your own wjmtow 
cleaner. Sell l»tkscwJye^. flltihS stattops, 
r'U". Formula £5c Kten?o Prod nets, 6i E. 
til v Urn- 1 m'. A Col urn bus Ohio 

FHEE Sample— Amazing cle-aner: nells 
home? taverns, everywhere, mg profit— 
f}M repeater Bctco, 5007 Irving Park, 
Chieaiiio, ' 

Jinn PROFIT Gnld and sstver colored 
sign letters. Offices — a tores. Large sites 
lc Free aaihulcE. M.OdvrtdStle. B-SfUlO 
Lincoln Aye. r ._Chlctt,WO. 

NEW 25c Household ncccsiilv costs 2&, 
Linncll, University Center Cleveland. 



FORTUNES In formulas! 10.000 nroe. 
r.'SKL’fl, Secrets, formulas. HOD page volume, 

~5 3 . QTi H Pii I n..', I rlblUlrig. Morpton. Conn . 

ANY Formula lor any product !' "Jusl 
name it." Satisfaction guaranteed! 2 1 
years supply] nx the best. Miller's Ana lit- 

Jenl I - hornto ry. Taimw* *. Florida. 

ICELESS Ice! Colder! Cleaner I Cheap- 
er I Instructions 25e. Dufiy. Covin gt(m. 

gj. 

THAXLY Formulas, proccascs, for per- 
fect products. Accurate analyses. CatoJofT 

frer. B Thaxlv C o. Wr :-l'i j tig t on.^p _ C- 

FLY Spray formula — 2ic. None better! 

R. M c KinJey, Wayne, Fenn a 

SINGLE-INGREDIENT Formulas — No 

matuilac-Luringl Inlormathm free, A r 

K I ttfard. Wayne ppa. 

10, (HJU "MONEY- MAKING Formulas, rec- 
ipes, secrets. Make most sine thing. !>DC1 
page book. S-I JO pWtdiUd or C.OD ifer- 
cEgn S 1.85 1 . Catalog 3c. Adams Brown 
Ciittip.il tiy Chesir.ut Tl:li Ma-sarhusett*. 

FORMULAE— All kinds. Rtfil fllOfiej- 
makers. Lowest prices. Catalog free. 
Clover Fnrr.iltlary. I08-P3. Niles CMttr. I1L 
FORMULAS— List free. Andrei Lnbara- 
tprj ps. . 223 ?th g r. ■ Rnekiord. 1 11. 

REAL Manufacturing formulas. Lists 
free Cummings, Chemist, Gordon Avenue. 
Syracuse ._ N T. 

FORMULAS. Latest mo ne v malcers. Lit- 
erature free. Belfort. 4042 N, Keeler. Chi- 
1 ogp, 

ELITE Formulas mid plans; make end 
siet] vour own products. Dfacriptive book- 
let free- Rlita Cb,. 2H Grand St., Now 
York. 



CHEMISTRY 



FltEE: 4ti Page Catalan pr chemical and 
laboratory EPunliefi for iimateur Chemists . 
Wol if naa k mlcrteCPPM and stipuhes sefen- 
lihc hoixty ftt big diSCOimL JF.fi Winn, 124 
We--; t n Bt rf_e t ■ N. V _ c 

FREE ChemfBtrv catalog. Supplies at 
5-r" Equip complete laboratory Kcm.it it 
Sc. “h( irt I com . 29IP UrldKO St.. Brook - 

Ivn N v 

FREE catalog. Chemistry, mineralogy, 
hlo"ogY, microscooeSi. tolescppec.. Brnd 
pu. iaj;e. Tracey Lahore lor Ife. Evanston, 
Illlno-j.4. __ 

FREE Magnesium, chcmiral. apparftUls 
cafaloRuo. Deck, Btaelftnd Aw.. Nl-wIOU 
Cr nt fc. .Mass. 

CHEMICALS. Laboratory, flags ware, ap- 
paratua. Send 3c for catalog CPI. BjO- 
log'.cai Supply Com puny. |]7B Mt, Hope 
AvePUe. Rc rhcS Icf. N V 

SPECTROSCOPE For quick dhamical 
analyg’a S2.5t>. Kultlng Sona. Campbell, 
CalifornLa 

CHEMICALS In 5e quantities.. Catalog 
Ec. Fleischer's Laboratories. Medford. 
Mass. 

CHEMISTRY Coursri at bargain Par- 
ticulars. A. Eh-fttservau. 621* F. >th ftt-. 
Brooklyn. N, v r 



HELP WANTED 



LOCAL Agenci wanted to weor bpiI -d^m- 
onstTftte suits to [fiends. No canvasser*. 
Partial payment plan. Up to SI l' in n da 1 . 
Experirncp Unnecessary VahEablc di fc rr: 0 ti^ 
st rating equipment, actual tatnuk-3 Irw. 
Si one field Coup.. 1300 Hsrriaqp, Dept. 
F- fi I T. Cb IcaBP. 

STEADY Work -<50*0 pay. KeliaWa 
meni wanted to 1 : 0 !! 'i-n farmers Na cvn - 
Tien re or capital required. Pleasant work. 
Home every night. Bnr momv’ r-Vi-tv day, 
Wonder f ul Tu"W orcraMb 1 1 ioi 1 . Fa r I lc 11 !ar* 
Tree, Write McNess Co., duul. 4ui. l-rot- 
port. lilm-oia. 

BOOKKEEPERS — Lcuni crecih manage- 
ment from experiDnced credit man. Cooke, 
41 Washington St.. RLEtland VL. 



AGENTS WANTED 



AMAKINO New" UA(C riled knife and 
scraper, Data! Li free. Pays hlg iiroiidt. 
Apex Cd., Dakola Bldg., St. Pau l Mi nr: 
YOUR Own local slip? business. Free 
outfit starts you ! Big advance commis- 
sions, bonus shops. 2DE different styles. 
Experience unnecessary. Tanners Shoes, 

331, B ps t on. Muss . 

MEXICAN Curios sell on sight. Large 
profits. Free particulars. Samples IQc 
stamps Marquez,? W. AparLado JITS. Mex- 

ico City. 

UP To lOO'r trtjlU lit new perfected 194U 
on ten act inn self -starting cisar iiiihter, 
no flint or friction. Lights easily in the 
wind. R eta Lis 25c. Ctists you it. 75 dozen. 
Sample anti can fluid 25c. New Method 
Company. BuX FM^PO. Bradford. Pcnna. 

HUBINF-Sfi proposjimn reailveri ng mir- 
rors. rctlecLG-rs, making chipped glass 
namcptatcvs, signs. Writ? Sprinkle. Plater. 

12k lifarioa Indiana , _ 

AGENTS LiphEntna teller Amazing new 
hosiery replacement guaranteed again/-': 
hotfK. snags, or runs. Hnse for yosir owfl 
USc sent with. 3ar«e outfit. Send hose si e. 
Rush nn me. no money. Wi tk hit. Desk 

FF-37. Greenfleld 

RAWLEIOH ilep make itntj money. 
Supply everyday household necessities to 
Kuwlcich routes of BOO family users. Am- 
bu men cap make uood earnings at 
atari- We furnish everything hut the ear. 
Write today. Rawldgli'B. Dept F-A-PPM, 
Freep o rt, III . 

SOOU PROFIT Selling nsw 
kitchen ulensll. Retails 25c. Costs you 
E l. P0 a duicn or S7.20 a grtes. Silmole KlC. 
Ni'.v Method Co.. FMM-flO. Bradford, 

Pcnna 

AtiEjN'IS! Big wtckJv cosh profits; 
quick, atciidy repeats. HOUseffiVCS Wild 
nbout rt;idv nrcnurftLloru'. for luscious pies. 
Puddings. (•■•sserlA. cookies, etc. No euoaK- 
vvorlt. No skill required Time and monev 
M‘j vJue Marvelous profits for you. Bir 
line. Write for liberal Iriol qITet. F J. 
Mills :i546 Mo n mo uth, Cincinnati. Ohio. 

DOLLARS Dolly, selling dog Jeacls, Sam - 
pic. quarter American DoJ! Syndicate. 

New ton . Ultn oLs. 

RUBBER Bteerlng vbe*'] cover. New de- 
sign, SoEt. iT-hecy. non:k:c| Ap to tuts 

thrilled Sells like wild. Sample* sent on 
trial. Rush uticnc. Kris Lev. 119, Akron, 
Ohio . 

BIO Money daily making beautiful 
braided leather bells, hd loOh -tie fKdpjN- 
] HfitL — materials furnished- Assemble by 
henrt c-ni.vwTivrq, Panda Belt. P3M-140 N. 

Dam ho r n. Chica go, 

STOREKEEPERS can't resist Nu-Way 

Six n_ W ri _ta r . __ Ki n*s toil. N, Y. 

MAKE And fid! your own products. No 
machinery needed. A ink ring orb fits. 
Guaranteed "Chemist Aim rower' formu- 
las. Catalog tree. Ketniw. 10-0, Park 
Ridwe. Til 

ASPERCOf. Products n^eil cxclualve uta- 
Sribtifors tor carded merchandise. Oak- 

la nd rain 

UP To &00 ' : profit with n<w perfected 
1040 quick actioii. no TluiL automaiic gas 
ILeIHcF Retails 35C, sampn- rn>c. New 
Method Company. Box PMG-OQ. Bradford. 
Penn a 

MONEY Making mtormiUEon cm, any 

*ublMt. merchandisg. forniiila, etc. Send 
stamp tor free narti cola rs. f-chnical 

Service Bureau, G8.D5 North Clark, Dept. 
1 13, Chic ag o. 

AO ENTS: Big profits stamping aocial 

sichcjiv piaita. Our outfit Ls incxponaivc. 
Write Lor details. Morton Sates Company 
P.O. Box 03. Flatbusb St all on, Brooklyn. 
N, T_ 

liJUICK Ctt^h. Colore tl ucdplf buying 
new hair dressing, bleach cream on sign 1 
^ r:pi I , '.4 frv^, Valmor. 2341 -A A Indiana 
Ave. . Chicago, 
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POPULAR MECHANICS 



LA ROE Profits idling Mamc Fluid, R«- j 
Dalffj In-itaiiUy anv fabric Of rubber. heat 
and laundry proof. Eureka. 1911 B, Wfi- 

bjgji . Chicago. 

AGENTS wanted, large orofits, Address 
La mont Company. Bea con. New York. 

ft UCCE E D 'w'j rji vmir nr nd ucls M iri- - 
sell them. Formulas. Processes. Accurate: 
analyses. Catalog free, II, ThaaEy Co,* 

Washing ton. D. C. w 

WINDOW Sign intters. Penny each, 
lame slges, “New styles. Absolutely beau- 
tiful, Free samples, Allas. 1941 tialsted. 

Chicago, ____ 

MANUFACTURE Specialties, hire Agents 
vo uns elf IJjg money. Free literature. 
Gilbert BUPPly, 6-P WrAl 21t h. New Vrir k. 
— MONQGRAMMING XutomobliER real 
money mater. Write tor iamplcs. Inter- 
national Co. . Pqv n' ifiO, Phil a delp h ia. F it. 
^GENTR— 3D(F . Profit Selling poM leaf 
letter: Mores and offices. Free samples. 
Metallic Letter Co.. 433-E North Clark, 

Chicago. __ 

AOENTB: Smash HO prices! Santos 

coffee- I3e lb. -I' or. vanilla SVjc. Raror 
blades Ifi for R 1 >c 1 DO sticks cticWlflH Hum 
12c. 150 other bargains. Premiums. Ex- 
perience unnecessary, Carnation, Cent' 

Eany, IPO, at. Loui s. Mo. 

GOOD Paving business silvering mir- 
rors. plating autoparts, reflectors, bicy- 
cles, bathroom fixtures br late method 
Free particulars and proofs, Gun metal 

Co., Av c. N. Decatur. III. 

AGENTS — Opportunity mate money; 
boot containing 121 successful business 
plans; home-office: aeiid for free Intro- 
ductory booklet. Elite CP,. 314 Grand St. h 
New York. _____ 

AGENTS Make big profit* OR food 
products, bargain deals. Low wholesale 
prices. RU&P name for trial; outfit offer. 
go-So-Co. aSIO-T_D&d ler, at. L&fil a. Mo. 

AGENTS — To mail otir literature. Good 
profits. Home business, Maywood, 

1105-1 101 Broadway. New Yor k. 

ENGRAVED Name plates, number*. 
siRPs. etc., easily .sold, profits large. Brett 
Bros.. W UU frrop. Maas. . . 

BIG Money applying Initials on auto- 
mobiles. Write for particulars and free 
samples. American Letter Company, Dept, 
40. □unellen. New Jersey. 



HlGlt-Glt ADE SALESMEN 



PLACED On free trial to customers. Sells 
Itself. Tremendous sales possibilities 1 
Revolutionary i hlct -COSP tnu n I cation sys- 
tem, Talk to cue or &-4 many as ten peo- 
ple, oven 20OQ feet away. Loud ape&kJjnjf. 
back and forth, private conversation Op- 
erates I Iks radio — one electric connection, 
No servicing or installing problems. Fully 
guaranteed. Technical ektrefipuce unnec- 
essary. Easy two-mi mile demonstration. 
Thousands prosnCCU — factories, offices, 
lumber yards, garages, parking lots, res- 
taurant*. etc. Accounts receivable carried 
by factory. Present low price opens bln 
new field. Men earning high as & 100- 1 lofl 
week. Protected territory available. Free 
demonstrator offer. Inter -Communi cation 
System of America. SiiO Lincoln Ave., 
Dept 30 lj Chicago. . 

BIG Finns need men— You, With or 
Without experience they offer you daily 
cash money lor your spare or lull time, 
YOU can choose the company from hun- 
dreds of well established firms Who arc 
ready to help you make mohcv working for 
them. No matter where you live or what 
your ase Is. here U your chance Lung 
established magazine tells how. SLx taskr-s 
sent to you free to set acquainted, No ob- 
ligation now or ever, send name on card 
tadav to "What to Sell." Box M60. I0B 
N. Michigan . Chicane, ill 



sensational Quick-cash opportunity. 
My route bunding plan wives you chance 
for good atcady income. Real future, Ran- 
dle regular route local stores. Collect, de- 
liver orders lor famous 5c— 10c counter 
display goods. Nationally advertised In 
12D magazines and radio. Show merchants 
proven man for beating competition and 
increasin'? sales, profits. Experience un- 
necessary. Use home as headquarters. 
Chance to Operate Silver Fleet service 
truck. Facts free. World's Products Co.. 

Debt, io-t. spencer, urn. 



SELL Priming Lit cut prices. £.00'} busi- 
ness cards 41.50: 1.&00 envelopes or state- 
ments, etc. |LW; ^5 printed sales books 
*1.50; l.tMW process embossed cards si. 50; 
3.DOO two-color labels, free holder il.&O: 
3.600 printed handbills 11,15, One-third 
comm. Free outfit. R&rgaln Free. Co.. 
4W-F W. Madison. Chicago. 



ADVEBTIBINO Book matches — Sell 
union label book matches. Fastest selling 
line so America, Large sales producing 
kst. sample matches, complete cut catalog, 
eisht color combinations mame selling easy, 
Commission In advance. Superior Match 
Co,, 7 5 30 Greenwood. Dept. M -6. Chicago. 

EVERY Business must buy printing, ad- 
vertising specialties, book matches, etc. 
Take orders for the pioneer line — 12S ne- 
cessity items at 5tF! price saving, Free 
d-&Ls. 40^1 advanced commission, bonus. 
Experience unnecessary. Outfit free, David 
Lionel Press, 315 So. Hamilton. Dept. XH, 

Chicago. 

EVERY Service station and Garage a 
twwpeet! Up to 43.95 profit, on SC.U5 sole. 

Ve rnp n Go . Nrwlxu i . low si . 

MAKE Beg money J Demonstrate auto- 
frtaliC electric hot dog cooker. Bella on 
Sight. EutihA places, taverns, drug stores 
wild ftbOUt it. Write for big profit deal. 
Wienie chef, 2301 W. Hubbard, Dept. T-lfl, 

Chicag o. __ _ 

BIG Commissions — selling to s Cores cel- 
luloid urlcing uckvts. metal shell mould- 
ing. To rrst.Au rants, menu covers, signs. 

P. Pri cing Fhras. 124 W hite at.. Ne w York. 

SALESMEN Making fi"3o to l&Q daily 
demonstrating new air circulating fans. 
All business places hot prospects, General 

Fan Compa ny. Peru, fudlana. 

IT'S Hot! Rss repeater with plenlv im- 
mediate and repeat comttil&si&ps. No in- 
vestment. Sells to every type retail dealer 
and service station, sales kit free. Hurry! 
Universal , 2222 tUversey, IVpt C6fl. Chl- 
cagp. 

LIQUIDATING! *75,000.04 Wholesale 
slock— gTtetlnj cards, novelties. Christ- 
mas merchandise 1 Catalog freer Etlco. 

430. North Wells. Chicago 

ftALEBMEN — Amazing new aiaga cleaner 
sells fast, repeats. Demons! rat lops reap 
bs« profits, Needed everywhere. Universal 

Utility. Box 003. GlovcrfrviU c. N Y. 

■CALENDARS Alt — Orders are be- 

ing placed now for 1941 calendars, adver- 
tising fans and novelties. Free saniolcs — 
get started now and book those early or- 
ders. Fleming Calendar Co.* 0543 Cottage 

Grove. Chicago, 

BELL Candidates! No competition. Most 
complete line of auto signs, nos tea. .novel- 
ties on market. Ella commissions. Ad- 

Nqv-Cq. ■ Newtgn. Iowa. 

COMPLETE Line everyday business re- 
egjisilirs — Over 2000 items at big money 
saving pricei. Experience Unnecessary. 
Samples free. Commissions advanced duLly, 
North wyjitfrn. azS-bc Jackson. Ch icago. 

ADVERTISING Book mAtchea offer lib- ■ 
eroE i’ aiming* — fuH. apare time. Experience 
unnecessary. Factory direct. Low prices 
for tine quality, quick deliveries, help get 
orders; luster repeats, All business Units 
prospects. Free outfit. Instructions. Aiher- 1 
lean Match & Printing CO. . Diut. 66. 
4622 South Trumbull Ait,, Chicago. 

MAKE $300 Profit next month on $425 I 
sales. America's finest line of au Lomu tic 
fire protection. Restricted territories. 
Fvr otect&T. Bradl evbe ach, H. J. 

SALESMEN, Distributors. 20D items, I 
brushes, mops, marvelous mamicUc brush 
-excels vacuum cleaner. Big profits. 
N fwqy Bru xh Co., Hartford . -COlUi. 

SEVERAL Choli-C tvn-:if:r I Open for 
salesmen and distributors to handle 
"Unek" bookkeepnm system, simplest yet 
most efficient system on market. No ex- 
perience necessary. Big earnings, Write 
at once for full information. Mug Id In- 
dustries, Unek System DL vision 4, P.O, 
Box 314. Altndenu. Californ ia. 

STARTLING Profits Selling "Orange 
Concentrate/' Delicious natural orange 
drink. Sells like wildfire. Roadstands, 
soda fountains, resorts, camp$, farmers 
big buyers. B&mple free to huatlers. Sun- 
set Valley Orange Co,. 3341 GUfton Ave,, 

Chicago. 

PROFITABLE, Permanent busin^ft. 
bulldmg a store route for Big's 10c Insect 
and Rodent killers. Attractive displays. 
Steady, repeat business. Morco, 1T53A 
Lunt. Chicago. ; 

ASPIRINS. Chocolate laxatives, under 
your name. Burton Laboratories, CincLn- 
nail, Ohio. 

NO-CO-RO lost! res automobile batteries 
ag&smt corrosion: selL display cards— 
service, filling stations: 1-n daily nays 

3D. SO; exclusive territory. Np-Cq-Rq Com- 
uany, Oak 1 a nd. Califo r nia, 

"GOLD -SILVER" Embossed personal 
stationery, Per fumed exautritaly. SensA- 
tlonall mfferpntl Rtenzi Press. 31 'b Sixth 
Ave,, Newark, N, J, 



TIRE Accessories, Guaranteed 10.000 
mile Tiger Grin tin* patch, and fnat- sell- 
ing line tire accessories, ftitleismen- distrib- 
utors easily earn rip tb 4(30 weekly, selling 
garages, service stations, etc. FTotecleq; 
territory. Economy Rubber Products. ifiO 

Burkhardt. Da vton. Ohio. 

DIBTRIBUT'GRS, Crew managers, w- 
ggnizer* of uger Is. Fend nulck for new r s of 
amazlngly-scaspnable device for traveling 
nut-dsLs. Fifty cents retail or more value. 
Quick easy seller. Light, permanent. Im- 
mense rommlislons, write or w&te lor dr- 
falls. AlifO enn use lew lone salesmen ah 
unoccupied districts. Act promotlv. Nich- 
olas Gomsiapy. 7137 CottaHC St., Phlladel- 
phia, Fenna. 

n LADES —Big brents. Best quality. Fao- 
tciry prices. Postraid, Ace Blades. Buf- 

falo. N. Y. 

A REAL Future for you with Red Comet 
fire control hroduCta. LoW prlCrs. Pro-.cd 
Rfven years. Splendid sales outfit fn-v. 
Some good territory ouch. Exclusive. Write 
quick. 104 Red Comet Building. Littleton, 
Colorado. 

EXCELLENT Opportunity selling our 
complete line of brushes, largest commit- 
.qlons. Write for -qates plan Wire Grip 
Sanitary Brush Company. 3300 5th Ave,„ 
New York. 

NEW S pccia El V— Sells cverv busLnesS and 
nrofesslonal man, Four 415 sales daily nay 
4360 weekly. Farrell cleared over si.pqO.W 
monthly. Write F, E, Armstrong. Preei- 

dent. De nt PM Mob ile. Ala 

I WANT Experienced, responsible sales- 
men, lo call on banka, hotels, realtors, 
news papers, prolesslonal men with amaz- 
ing new service. 10 sales weekly net 
470.00. Extraordinary opportunity tor rent 
salp-smet]. WElllum Hull. Sales Mnmager, 

1513 Orleans St.. Chlrqgo. 

ONLY Two sales per day makes over 
41300 0Q monthly profits. Auto tools. Ev- 
ery mechanic a prospect. 04 J 'r virgin, 
tSO.00 paJea make* 436.00 profits, Ncvr, 
Proven. Protect -d territory to producers. 
Year arPuntt demand. McscO. Beaver City. 

Neb. 

AMAZING Patented screw -holding screw 
drivers! Factories, stores buy quantities; 
big Profits. lost Sellers, ourck repeats. Free 
trial! Too lco. 6029 Journal Bldg., Boston. 

, Mass, 



EDUCATIONAL AND INSTRUCTION 



AIR Condition! mg— Electric refrLseratLOh. 
Rapid growth creates big demand lor 
trained men. Earn up to $35-850 Weekly. 
Write for free facts. Utilities Engineering 
Institute. 404 North WelEa, Dept. IOC, Chl- 
ento. 

AIR Conditioning — Electric refrigeration 
course fii, Free literature. Keystone 
Technical Bureau. Box 412. Scranton. 

Penna. t 

" HOME Study for degree. Bsyehology. 
Mrtauhraici. Phiinsoohy. Rlblr, Frim in- 
form a Lion, CpllegO rrf Universal Truth. 
20- B EajiE Jackson ,_Ch!ca rrr. 

LEARN Aulo finance business. Wo teach 
you this rapidly- crowing profewion. In- 
formation free, No obligation, Nebraska 
Finance Ca.. Linco l n , Nob r oska . 

p ‘MULTIPLICATION Gamo": Acquire 

rabidity vlsuellxing s-wulta playing this 
game. Bent mjstpald Me. Newell. Dent. 
H, Newaygo. Michiga n. 

ACQUIRE Emotional slab! II t>" Nervous- 
ness, fear, bashfulne.qs— aifhcted? Free. 
Inspiring information. Wntel Jqhn EnE- 
lund, lronwtmd. Mich. 

WORK For "Uncle Bain,” Start 412&0- 
£2100 yuiir. Men - women, Try neKt an- 
nounced examlu&tlbnA. prepare immedi- 
ately at home, Common education usually 
sufficient. List positions, particulars tell- 
Ins how rn qualify and full Information — 
free. Write tnday. Franklin InEtitute. 
Dept, E3-, Rochester, N. Y. 

WATCH Repairing la steady profitable 
work. Ex per Is Usually Sri demand. You 
con learn watchmaking trade at home, 
spare time. New original Instruction sys- 
tem. Script engraving course included. 
Write for Irec detail* tudavE Nelson Cu. , 
F-3001 Manh atta n Buildi n g. Chicago. 

MILLIONS Paid Inch annually far Oper- 
ating ga^-dlcscL shovels, draglines, clam- 
shells. cranes. You can learn this trade 
at home. Information free, G, W, BJobocn, 
442 s 9fl, Tacoma. Wash, 

YOUNG Men— Leant linotype ftvnwct- 
tinat, Rootlet "X" free, Mersenlhaler 
School. 344 West 33rd. New York. 

EPJGfTEYE On Jcwolr-’, etc. Earn cXlm 
o&*h. inexpensive course, E. Karl. 75 
Newell, Pal no? vine, Ohlt^ 
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LKARN Ate welding. It’S tisV — mfl hi* 
pav lobs — cc maleic individual Hist fUCll (s fl 
at bare cn:-t of material* Used Write for 
details. Tile Arc Welding School. BOX 
M-6405. Tr cv. Oh Lo. 

I j) DEPENDENT ' Star t CflTldv fcl tch : 51 a L 
home. Enormous profit, -Spare time. 
FLocq Co.. 23 It Eagle Ava.. Alameda. Calif. 

CLAIM Adjusting. Excellent. Cay. ln- 
VtStignia trUKiC [iccidcrsli. fVtVs! outwit 
fraudulent cUdmanlt. Burns Seliool. 311 
Hflrewwd. _PI ttstnireh. Pcnn&. 

SUCCESS is effective thinking Apply 
Gad k, mental mechanic's and motivation. 
Succeed 100“' : , Guaranteed- Taught only 
bv lOO'T Effective Thinking. HoElyworMi, 
Cfll llprnift 

LOOK — Simplified shorthand in ton 
ed-'i V Ii'SJ&OflE. Send 25 c lor first lesion 
Severance. 22fl Garden. Fountain Cilv 
Term. 

RIG Monty. Enroll now. Loam in a 
few weeks decor&timi. puuethamdnx 
graining, marbling, sign and pictorial 
paint ink- Catalog free. Chicago Finn Ling 
School. lf;2 Wt-it l nk>- St. Chicago III 

T ELEC RA PH V Ta -.: ght IhotOU ■ ■ hv R 5, i i - 
TCMld. retirement act creatinE nnnort nil Hies, 
for new -tincFi! ( c-rs. Espi'n^BB law. Catalan 
fPfiC, Dodife'S Institute, Hiatt Ave. r Valpa- 
raiso. Ind. 



U. 5. GOV’t Jobs pay up ta 44ti a week 
to start. Get ready for next exa mi nit tic rib; 
railway postal, rural Carrier, mu-il Carrier, 
office help and cithers. Free bfloc Uhls how 
you may qualify Write ci lick Patterson 
Schoo l. D ent. P M Roche ster N Y. 

SHEET -METAL Drafting. Home taught. 
Davison Technical School, 7 Fas' GrFuid: 
D rtro it ^ M ieb 1 e a n . __ 

MASSAGE. Hydrotherapy. dietetics, 
drugle-M, th ETapeutics, chlrODOdv. Uuikht 
bv mall. Evftiis Correspondence School, 
Montgomery, AEa 



BOOKS On advertising. art. color. pho- 
tography, engraving, piLnllna. offset, siik 
screen, louthuilsin. suLea, mans ec ment, 
aorrcfipondepcc. etc. Trade magazine?., 
Dfsccmnt.i. L-.-.I Iny, CPnimrreEaL Engrav- 
ihy Publishing Company. 34-C North Ritter 
At'chUc. I ndianapolis, Ind iana 

LEARN Auto mechanic* bodv repairing, 
we 1 dine electricity. retrtger&Uon. Dle-srL 
Stevlnscm'E, 30 OB A Main. kartell 1 - C ity. M o 

SECRET invfailHstloji. Experience uu- 
ncccE-ary. Detective particular? free. 
George Wagner, M’2640 H roadway, N, V, 



PLAYS. STORIES, MANUSCRIPTS 



I'LL Typewrite your ihori storv end 
place an market. Write, Huf?h, Box 
P-101J, Harrisburg, Pcnna. 



CARTOONING, COV>l KRCIAJ. AJtT. 
SHOWC ARD WRITING, SIGN FATNT1NG 



DRAW Without training with a Mnr-Q- 
Grapli Free literature. Address, Mur-O- 
Graph. ECU North Marsalis. Dalian. Texas. 

P! :>n WEEKLY PosslbU- ! Moke show 
cards, SLkn painting. Floe os Ca. r 2311 
Ba ffin A vc ._ A turn Pda . CUL 

COMPLETE Cur toon cdolrse wilh car- 
lEHSJiiSrt'n 'Mi'OriiiriiH fe.il SI. 00 Crtrtoon Pub- 
haher fl. _>V i.'-.-il Sorln afi ' :Itl. M»| 

PEN And Lnfe draWinys. Let us draw 
your adVertiaitiR and CUtal-OStie lllurtra- 
i ;on •;. fruin phetoe copies or tibiecl--. nest 
work and lair prices, Heraldic studios. 
1?14P Q nfedolc Aver.ua, Ghi cage, ill. 

AMATEUR Cartoaniata Earn MtSh at 
home, couviiie atlvcFtolne cartoon?. Ad- 
Bfirvlee. ArtyJc, wis. 



ADVERTISING AGENCIES. LETTER 
WRITERS, FOR ADVERTISERS 



ADVERTISE Pi-aJUabty: tis reacsu?* 

5,000,000 Sunday cu'w-Husocr readers with 
24- ward ati. Newspaper. jnagay.me. mail- 
Itik-lLst r&ldoQOk, free, Chicago Adverus- 
ihg A gc I k- v . 2 1 1 - PA w i-st .3 it c k Mjn , Chicago. 

INCH Thrice, 40 magEiElnOB. 45.00. 
Gibbs . 503 W 161, Half YortC. 

LEAH TV Advcrtbung at home. Easy prac- 
tical plan. No text books. Com rural kChaoE 
education sullleicni. Interest: fie booltlei 
and requirements free, Pnwt— DflvJ* gehaot 
of Advertising. 3&01 MLehiaatt Avpmie, 
Dept, Chjcagn. 

MAIL Order — Complete advertising 
service. Planrdnc. placing, mcrcliandES- 
tna. Vour Droposltion analviied. Ci.iuKii.il ;?i • 
li&p. free. Civde Smith Advertlklng cq . 
Kansas City, Mo, 



TYPKWf^ITEHS. Adder, mlnicomaph, 
muttlgraph addrc-rsograch. Send for free 
lists of machines Li) at wiil help VOu At 
hall price, Pruitt. Print L Uldg, . Chi- 
cago. 



INCREASE Business now. ■'EkCeliO- 
frrauh" RdtH-rv Stencil Pries n-r mirlnts 
IhotWIHHlq everything you typewTitu hend- 
write, draw or trace. Colors-. $LS.TE to 
?44. Teruia. IllUstraied; literature free lo 
business or erofesiUonM men. PStlsburHii 
Tvuewn mr Sunni y. Dopartment K-3. Pitts- 
bui'ftlL. Prang ; 

NEW s;i.7o Automatic oddLng machine. 
FullV fillft taut fed Bassett. DOK 303- A, 
Altadvna. Cflltfornm, 



PRINTING, MULTIG HAP KING, MI3LEO- 
GRAPHING. GUMMED LABELS 



DGNP Ftjve Lopes letterhead*, 3D0 J3..2S, 
thousand ?i fib. Krueger, 5T51 JiiHtme. 
Ch i cb ea . 



l .000—3x6 CIRCULARS. 124 Wurdx-^ 
j| fri) l,i nc:o lri flairs- Buji 32. Irwin Pe nna. 

5 QO ENVELOPES. 6 a +. Sub. 24. tl. lfl. 
i v.hEf tiQ-nesd a le, Henna 

Si no POSTPAID ]-?S Facii. envelopes. 
Hammermitl letterheads. Orberts. 
LaFaria. TdkhA, 



INEXPENSIVE fixH Fresss- Bargain lit- 
erature Il’uis. Novelty Shoo. Downs villa, 
Louisiana, 

HARGAINS. Presses, tvpu. List 3t. EK- 
change, D-15, 222 Cbldhibus, Meriden, 

Conn. 

NEW Tvpc. Bfucimsn sheet. 3c, T^e- 
sfttera. 218 Svttitnoriy Cl r e ruts hero. N C. 

WORLD S Greulcsl nrlntina equinment 
catalog. Send £t4lilD. Brads-haw, 32H-P 
H irrqn .Cbfca.fcb. 

HAND Presses. tVae and complete print- 
ers suputiw.. Send, a tamp far new ij^nage 
catalog. P Pettier & Co tuna ny. £ Colutn- 
bi a St . Newark. N . J , _ 

STOCK Cub- lo illustrate advertising 
and nrinter matter Cutaloc free. Cobh 
Shinn. -21 Union Street. IhdmtiajxilLs. Ind. 

BARGAINS — Prases, type, suppIjw. 
Send Sstatnu, 1&3 Harvard, Cambridge, 
Mass. . . 

PRINT Your own cards, afatlonery, cir- 
H'ljlars, advortLsing. Have money. EAsf 
rules furnished. Print tar bthem, OS* pre?f- 
!. L-j, Juruot CUJtrlta 4B.2A, senior outfits 
Sift. 55 iziv Detailft free Kelssy PTesaas, 
ill? I . Meriden, Conn. 

USED prexse.i. type, supplies Lists 3c. 
TurnbaUgh Rervlce, Loysvillg. Penns, 



ADVERTISE; 24 Words, 143 new * turners 
Sd.SO. Lists free. Advr-rtisinb" Bweau, 
4515- C Cottage Grave Chicago. 

25 "words ".So MaKSKiWffi SS-c. Thrice 
50c.... Wavpr. jE w tide-b arg . Mo 
FREE — New advertisers rate guide Low- 
est rates! Midwest Advertising Agency, 

4 In Wrst State. Co him bus Ohio. 

ADVERTISING Placed *UI magazines, 
newspapers, radib- Lowest raten, Free 
service, Si page rate be-ok free. Hakf-r 
Advertising Agency, rt-l&'D' West Madison, 
Chicago. Successors lo Ankrum. Estab- 

lished 3B years, 

FREE — Mew Adyertteere Rate Guide. 4# 
nnges. Includes everything. Lowest rates 
E. H. Brown Advertising Agency . HO B. 
DenrhorQ. ChLCagb. 



BUSINESS SERVICE 



FREE SamnieF; — Hnndrods designs — 

Gummed picture and business labels, met- 
■il fslgft* .offiee forms. Arrowurlnt. pent, 

AltPM. W af erb ii r y . Connecticut 

HOLLYWOOD Mall Address SI monthly. 

P yfor'yarcUng dailv. Hollywood Mailers. 
"C3 Nc-rtb Sr« ird, HoN'-wood Cnijf 

WASHINGTON D, C., mail address and 
refo-r warding Ecn icf'. Hawkins flOfl FoLir- 

teenth. 

YOUR Broattwov address, Onlv £3 no 
in out ii|y Particulars free, Kara van. ldii 

Hrnadway. Mow Yo rk. 

stores waul to buv items, wo will - 
assist v’ou market your orodurt in chain 
stuffs. L'hlmuted oonors unities Send 
$,! 00 Chain Store Promotions, Has 1243. 
MUficie. tnd. 

MONEY Making, pay railing big cata- 
logue d£ books free, fiend name. Popular 
Mechanics, 200 E. Ontario, Chicago. 



RUEJ&FR ST AM PS AND OFFICE 
SUPPLIES 



HANDWRITTEN Slftnuture rubber 
sUihb* 11. 0U, ArlCut. 4244, Dalian. 

T*KM. 



SUFETtlOR, Indexed, cushioned, Two 
hues, 35c; three 1 35c: four 50c: signatures 
41.50. Sternum, 814 Bradley, Peoria, 111. 

‘ ' RUBBER E uerav i ngs , M Make- cartoons . 
signatures. Complete outfit 41.50. Bent 
gostpni d.^ J&itfs S ervice. Q ul [ic>' iV _Il E. 

CUSHIONED. 2 Lines 25c’ 3— 35c! 

Ours a re better j_ Adcrafts. Lacrosse^ Wls. 

2 LINES 25c- 3 — 35c, Cushioned! Stamp 

Works. Centerpprt. N. Y. 

CUSHIONED 3 Lines. 35c. Stamn- 
TVorfe a. Box 4Q2. Youngstown, Ohio. 

3 LINES 2bo. 3 Linos 35c. Stamp Works, 

Auburn. Ncbr. 



T Y PE W R 1 T E RS . DIFLICATO RS . 
OFFICE DEVICES 



THE New "'Figurall' ' adding machines 
add and Fubtnnrt fractional dimc-nsiort* 
and inches and feet, us well -ua dbll-ttru and 
oenu. Price si, Be. write "FftsuMlJ.” Roe 
2 4 ITackeiiutack K J 

REMINGTON Pnrtrtbte UuewTlters, 
btJind new, 418.00, Taylui*, i05 Ea^-t 102nd 
Street. Netv Yark. _ 



SI ,00 FOR 2W Personal letterheads and 
emeltroes. Good bond paper. Luxurious, 

Roselle. N. J. 

'8 ■ jxl 1 LE IlERJ iEA DS . j 1 -.XS '■ B i IS - 
head?., statanumLa. or «•-»., envelope.':. 30(1— 
41.00. EfcrmeviSle. S07 Went ROtocvClt. 

Philadelphia. 

5(1<» 5‘j-X8 ; v- CIRCULARS . Envelop 
tios-t cards, stmtements. etc. 45.95. Reed 

115 wm imh . New York. 

WE Print anything Wnte for Sftfooles-, 

nricps. Her a ld, Sr-ymoitr. Iowa, 

LETTERHEADS. Envelopes, statemtnis 
—’low prices. s« males, colonial. ien 

Bee eli . Chi wi*o. 

$l OiTeaCH— 250 Lfttterfieade, envelopes, 
atn Leman ts, cards. Stump. South Whil lev. 

Indian A 

5001! 2 I.- WORD Clroulrtrs. 13.50. Sts- 
tlar.ary. falrtfru, booKlet^. CftlAlPHS- -rtU 
printing — lowest prLces. Samples. GOOd- 

brln t. Harrisonburg. Va. 

PRINT Anyth Sna reasonable. Samples 
free. Hamilton Press. 4341 Norlh Meade, 

Chi c&ff p. 

' PRINTED Eine-lODTH il 10 M 'l- tier- 
heads. statement- 1 : MfiloiiCV Salas. 3& St. 

Paul, Rochester . N Y . 

BUSINESS Curtb Sl.OQ iOM postpaid. 
3«perbo Print 33ft CrbCkcr. Los An pries, 

CTntJf. 

75 POKER Chips monogram med in gold, 
it. 00. Match packs, other In: tin led items. 
Wo lfs H I.' AC! ._ Gjencor. _ Till nui s . 

THOUSAND: T w r> color shipping label?, 
4x2 3 j — 41,75; larg-e envelopes — S^.iSQ; 3xfi 
eire-i3lArr--$1.50; ndvErtiilrtg cards — *2.45. 
QUitnllcs much Chnlpcr. Oicayprint. Mar- 

tlns Ferry, Qltlo Snrnp] ^. 

250 LETTERHEADS, 25d Envt lopc.s ore- 
Paid $2. 00. Reliable- Print Shop. GDI East 

Jc tf er?on^_Lou ixvtllc. Kv. 

l,cX)K! Aurwitive 3-nal&r ah ton lug in- 
be La, buEineas car-da, £].(1D th.ausancf Many 
other specials, cut prices. Preps Ld to 
fourth rune, half bevond. Free sam pies, 
Prints PrcrfKCta. 70B-J4 Madison. Chi-- 

eggo, 

1000 NEAT Business cards 41 Dd post- 
pald. Ta f t C Q.. BOX 53G6. Chicago. 

1(H) NEAT Personal cards postpaid, 35 
cents, Josepb ^audUng. 60U West 157th 
Street, New Y^ork. 



printed stationery— 200 a 1 x 1 1 bond 
letterheads 2(H) a^i envelopes, both SI M 
postpaid, Franklin Prlntery, Boa 5t)G2, 
CUflUtk ___ 

5D0 STICKERS Four fini*s, 2i^x- v n. 35c. 
Qu Is Landing Gaz ct te, ^plekard Mis^onri. 

HAMMEftMTLL totterhesids, any color 
imwr. hik: 3fld fl^xii 41 46 pn-.-upauj 30 
styles i.vne free particulars Woodruffs, 
21 7A LyWig, Dnlpth, Mjnn. 

BETTER Grade orintlnH, free trade II- 
Utst rations! iteasonabig. Economic Press, 
Lj- onls, N. JL _ 

50- SliEETS, 2ft Envelopes, 25c postpaid. 
We stern Statione r y, Topek a. K ansas., 

500 s iX2', FOUR r.me gumnivd stickers, 
35c. Morlti Printer?. Sajjinaw, Mich, 



PHLVTIXG OUTFITS AND SUrPLlES 



NEW TVbf n/'iisoiisblv uriced, M, H, 
Landis GU.. Richland, l^'nna. 
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POPULAR MECHANICS 



SEVERAL New invent! arts, we recently 
developed;, have been successfully placed 
by us on the market through depart mertt 
and chain stares. Item* manufactured Oil 
cooperative bast*, Submit your Item Jpr 
free estimate and complete details. Pat- 
ented nr unPfttented item* handled. proof 
of disclosure furnished. We also obtain 
oateii (a through Our aisoclu-li'd attorney. 
We construct models and manufacture. 
Write for “4 -Points of Service" bulletin 
and circulars describing inventions recent- 
ly completed. R. & 3. Engineering Cm, 
Dept. AF-G. 17 East 42pd Street. New 

York City. 

INVENTORS, Do not patent your inven- 
tion Until you arc acquainted with some 
details rarely told in patent counsel. Port- 
folio sent free, U. S. Drafting Co.. Room 
3103. IBP Wall stre et. New Yo rk. N. Y. 

INVENTORS— Rtsiaterfd patent engi- 
neer Offers a complete patent and sales 
■service. Eat. 1916. Stare*. 312 Wells 

Building, Milwaukee. 

IDEAS Developed, working drawings. 
Models. 30 years experience. Keyes Engl* 
n wring. 3nt>? Fa main. Daven port. Iowa. 

INVENTORS 1 Profit by your invention. 
A practical talk to Inventors by an ex- 
perienced manufacturer. Our 6B page 
booklet “Ml lid v*. Mutter" mailed upon 
receipt of 35c, Rex Engineering C0-. Clii- 

ctnnati, Q Ma . Dept. D . 

INVENTING Taught at your Home by 
Trofimov School of Inventive Practice. 

Hanna Rd . Willoughby. Ohio. 

INVENTORS: '"Making Inventions Pay -1 
Our 32-uutfu HUlstrACcd book mailed abso- 
lutely Tree. Crosccnt Tool Co,, Dent, ZS, 
Clmatmath Ohio. 

SELL Your invention, get result*. Write 
Walter Klr cu zer. Edwards vj He . Illinois. 

WE Locate buyers meritorious pa tented. 
Uneaten ted Inventions. If will sell, reply 
SBimectlfttelr. Descriptive booklet., refer- 
ences, free. Invention Reporter, SA-11236 

South Fairfield. Chicago. 

CASH For practical ideas and Inven- 
tion*. Stamp appreciated, Mr. Ball, 
AB-9141 FI I.-IVK4L nt. Chicago, 

INVENTORS — Send for 73- page book on 
patents. Reasonable terms. Conscientious 
treatment to Inventor*.. L, F, Randolph, 
Registered Patent Attorney. 3D3-E Victor 

Bldg... Washington. d. c?. 

I SELL Patents, Established In IfidQ, 
Charles A. Scott. 773PM G arson Ave.. 

Rochester. N Y. 

HAVE You a. sound, practical invention 
for sale, patented or onpa tented^ If m. 
write Chartered Institute of American In- 
ventors, Dept. 4- A, Wa shington, p, C. 

INVENTORS. Your Id pas may be worth 
a fortune. Learn without coat what the 
Cameo Institute can do for you. Rond (or 
valuable free booklet, ' "Inventing For Prof- 
it/ 1 Cameo Institute of Invention, Dept, 
4b, Camttti Bldg., Grand Rapid*. Mich. 



INTENTIONS WANTED 



EARN Cwh Income. Inventing to vs, 
game*,. novelties for special markets. Hen- 
drickson, Argylc, Wls, 

MARE Your invention* paV. We help 
vnu. 36 year old firm offers complete serv- 
ice*. free estimate*. Ample facilities re- 
gardless niae oi invention. Stampings. met- 
al specialties, dies, model*, etc. Catalog 
giving "inside" information free, Cres- 
cent Tool Co.. Dept- W. Cincinnati . Ohio, 



SAFETY R*aor handle may bo turned to 
various angle*. Facilitates shaving. Pat- 
ent No. 3.150.056 Samuel Fetich, 3fiS4 

Georgia Et., Git rv . Indian*. 

MODERN Air brush; all part* complete- 
ly controlled: sorav. speed and needle. 
Emerson Crumley, 1716 Sanford. Muske- 
gon, Michigan. Patent 2IH71B5, 

FOR Sale: Collapsible table. new pat^ 

ent, William V, Bussey. (50$ Arlington 

Ave,, Greenville, g, Q, 

BOO INVENTIONS Described with selling 
plan lOe. Write Patentee System. 9443 

Pleasant, Chicago. 

PATENTED Portable aelf-dumolng de- 
vice used inexpensively on vehicles, An- 
drew Fabian. 3 Franklin St., Somerville. 

Mom. ___ _ 

MANUFACTURERS; For tree informs- 
ticn latent invention* your line manufac- 
ture, write: Invention Repprter. 5C-1J23G 

&o. Fairfield, Chicago. 

SELL Your patent through a small class- 
ified ad In Popular Mechanics. Many in- 
ventors have found buyers in this way. 
Ask me for proof— I'll gladly send It to you, 
F. W, Johnson, Manager Classified Adver- 
tising. 200 E. Ontario St., Chicago, 



MAN UFACTUfttNG 



MANUFACTURING. DECS, models, bnws- 
worfc, mould* to order. Special work. 
Baum's Metal Specialties, Kansas City* 
Un 

INVENTIONS Developed and mannfac-, 
tured. Bend us your Ideas, Model Engl* 
peering. Osgood, Indiana. 

DIES .Stampings, screw machine prod- 
ucts, specialties. Forsberg Engineering, 

Norihfleld. Ohio. 

DIBB. Model*, stamping*. metal prod* 
ucta, Hagstrcm Manufacturing C'ompur.y. 

Kansas City, Misso uri, 

INVENTIONS— Mn nufactu red in any 
quantity at low cost by old-eaiabllshed rep- 
utable company, No branches anywhere. 
15 Lumping*, metal specialties. dies, models, 
etc. Free estimates. Free catalog. Cres- 
rent Too] Co... Dept. XB. Cincinnati, Ohio, 
MANUFACTURING. Any material, any 
quantity. Inventions developed. Mllburn, 

Burlington, K entucky. ___ __ 

INVENTIONS Manufactured by an eit- 
penenccd company. In any quantity at low 
cost. Metal specialties, novelties, stamp- 
ings, dies, and models. Free estimates, 
our booklet "Mind ve. Matter" tent upon 
receipt of 35c. Res Engineering Oo-. Cin- 
cinnati, Ohio, Dept, C. 



MODELS AND MODEL SUPPLIES 



AEROPLANES. Raters. boat*, motor*. 
63 page giant tatalaa. listing 3 sod items. 
500 illustrations, only 10c. All -Nation. 

1209 F, Eas t 55 th . cinema. 

MOCjKL BuppU.eE for the inventor. Bend 
9c stamp for catalog. Fierce Model Work*. 
Tinl-ey Park, ELI. n ^_ r __ 

ASSEMBLE Real flflh-horacpaWer gas- 
oline engine. Completely finished parts kit. 
With Champion spark Plug. CO 13. £A£ batik, 
etc. Formerly 135.06; now only 84.95. 
Twenty minute assembly. Bend Si. 00, bal- 
ance C.G.P. catalog 6c. G-. H, Q , . Deot. 
BB. 40 East 3Ut &l- New York City, 

ENGINE Catalogue castings, sumpue*. 
25c. Howardeo, A-2427 North, Ashland, 
Chicago 1 . 



PATENT ATTORNEYS 



PATENTS; Inventor*, take first step to 
protect vour rights to your Inventlm— 
without eotb.. Write today for free '"Rec- 
ord of Invention" form and complete in- 
struction* for makLpg legal dbsclosupe 1 of 
invention and establishing date. We also 
send 49 cage free boot, "PalenE Guide for 
the Inventor" telling Importance of prompt 
action: how to sell and markEt yoUr inven- 
tion; hOW to mate Replication for patent, 
examples of successful Enveu Lions. Also 
dutalJs of how a patent protects you: our 
reason able charge* for arcparing a nolle* - 
tioits including official drawings and tech- 
nical specifications': Confidential search 

series to be reasonably certain inventloii 
h patentable; prompt service; strict se- 
crecy; plan for vou tP paV In Small pnV- 
ments a* application; progress#*; other 
facta you want to know about patent pro- 
tection. Send for free book and Record of 
Invention form today. See page ISA for 
further information. Clarence A. O’Brien. 
Registered Patent Attorney, Dept. OF1B, 

Adams Building. W a jhingtpn. D. C. 

PATENT YOUF Idea. Write immediately 
for two free books, "patent Protection*' 
Slid "When and Mow to Ball an Inven- 
tion. H Fully explain many interesting 
point* to inventors and illustrate impor- 
tant mechanical principles. With book* 
we also send “Evidence of Invention” 
form. Prompt aervice. reasonable fees, 
forty-two years’ experience. Avoid risk of 
delay. Address: Victor J, Evans ^ Co.. 
Registered Patent Attorneys. SSl-Q Victor 

Budding, W fl Ehing to n. D. C. 

“INVENTOR’ B Guidebook, 1 ' full infor- 
matloh about paten ti tig, selling invention*, 
free. Patent Attorney -Engineer Frank W. 
Lcdermarui L54 Nassau Sircet. New York. 

IT’S Wise to secure patent protection 
lout first be certain that tout design or 
mode] Is practical. Our service to in- 
ventors is complete, We guide you safely 
every *lcn af the way — from creation of 
idea; development of model; patent pro- 
tection; manurae luring; distribution.. Our 
larae explanatory book i* free. Write for 
yours today, crescent Tool Co. r Dept. 

FM-1. Cincinnati. Ohio. 

INVENTORS-— Before disclosing your in- 
vention to anyone send for form "Evidence 
of Conception' 1 ; "Schedule of Government 
and Attorneys’ Fees' 1 and Instruction*, 
Sent free. Lancaster, All wine & Rommel, 
411 _ Bowen Eulld in j . _W aahlngton. D. C. 

INVENTOR^ — Send for free booklet 
" Patent-Sense, “ Information based on 54 
years experience, Lacey *; Lacey. Dent. 

5A. 535 F Bt . Washington, p, Q, 

PATENTS. BookEct free. HLphEst refer- 
ences, Best result*. Promptness assured. 
Watson E. Coleman. Patent Lawyer, 724 

Ninth St. . ’W ashington. D. C. 

L F. RANDOLPH. 3 D2-B Victor Rtdg,. 
Washington. D, O, Low cost, Book and 

InformaUoD free, 

PATENTS — ^Tradt macks. Preliminary 
advice, book and disclosure form free. Per- 
sonal errvicfl. Irving L. MeCathr&p. 1(WD 
international Bldk., Washington. D. C, 

Registered Pat ent Attorney. 

PATENTS,, Protect yoqr idea bV iECur- 
Ire free “Proof of Invention 1 1 folder. Ex- 
ceptional pcT-ional service. Established 
1906. E. E. Vruomun. 611 Woodard Bldg,. 
Wfl*hla.gt 0 n, D. c, 



FOR INVENTORY 



INVENTORS— Free list of books on pat- 
ent*. E. 5, Daley; 1S0 W. Madisun St., 

Chicago, 

INVENTORS— Time counts Don't delay. 
Protect your ides with a catent. Get 46 
page Patent Guide free, No charge lor 
preliminary information. Write today, 
Clarence A. G'Brien, Registered Patent 
Attorney, OFIA Adams Building. Waah- 

ing t oii, D. C- 

MECHANICAL Problem help Send 
sketch or descriutlon with dime for exam- 
ination. estimated chance. Strictly con- 
fidential. laechamo, Box 1535. Acnarlho, 

Texaa. 

INVENTORS Need help? Write SachaU 
Engineering Service, 1952 Humboldt. Chl- 
egflg. 

PROFESSIONAL Draftsman at yaur 
service. Bol 1A - 43 W T est 3rd Rt.. New 
York City. 

SONGWRITERS. Authors, Inventors | 
Protect your ideas. Total cost $2. do. Re- 
quest free booklet. Evidence Bureau. 1-501 
Broadway. Ne w Yo r k City. 

DOLLARS Saved bv honest, friendly ad- 
vice.. Gurney 5c Hl&ted. lie Vermont, 
Rochester, N. Y. 



WANTED — Meritorious natemed. uopat- 
ented mvenuorw, booklet, reference*, 
free. Invention Reoorter, 5011233 South 
FaJ rfi eld. Chicago. _ _ ^ 

INVENTION Finance Maga^itlc. 00- G 
Wall Street, New York, Important SMir- 
ticuta r a free. 

CASH For Invention*— Patented or un- 
catented, Stamp appreciated. Mr, Ball. 
A -9441 plemant. Chicago,, 

SMALL Indentions wanted by manufac- 
turer*, I'll help you sell your invention. 
Write far free circular. Stanley Hull, 
TSf^-K Euclid Avenue, Cleveland. Q lilo 

SIMPLE, Practical invention* wanted by 
manufacturer*, patented or unpatented. 
Fur information Trite chartered Institute 
uf American inventor*. Dept, *-D, Waah- 
JjiifCcn. D. C, 



patents for sale 



SAFETY Rarer bu&Snes*— I29.CW po** 1- 
bllity. *S0fl. Harold Motlow. Lynchburg, 
TennESseE . 

patented Eicetrieal device energises 
hej-vee. Grows hair, F, A, Hlckernetl, 
I'hoenix, Arizona. 



MODELS — 36 Year* successful eXccriencg 
developing idea* into nracileal working 
model :. Thousand* of satltfieo eualotner*. 
Your Idea may be worth bm tilanEy. Con- 
fidential, rcputablu ocrvloo guaranteed. 
Bank references. Write for free booklet, 
"Making Invention* Pay/' Creacent Tool 
Co., Dent Y-S. Cincinnati. O hio. 

STEAM Locomotives! scale. Build 

one by '"Easy Btcps," Our illustrated cat- 
alog lists all needs, 25C. Little Engines, 
Box 1SH, wilmingtori. calif, 

SUBMARINE— ReauttfuL IS" model’— 
kit 35c postpaid. 3potts Model*, 3&3i N. 
Broad. Phi :ftdt L ]nbla . Pen na . 

CARVED Hull ahlo model klta. Ship 
and yacht model fitting*: model yacht 
sails. Illustrated catalog 20c. A. J, ^'tsh- 
cir. 1002-M Etowah Ave., Royal Oak. Mich, 

MODELS — Practical models put over 
your ideas. We develop model* from the 
crude to perfect working device*. Youl 
Idea might have large commercial value. 
Service* confidential. Bank references. 
Registered graduate engineer* at your 
service, send 25C for our 63 page booklet 
'"Mind VS. Matter." Res Engineering 
Cincinnati, Ohio. Dept, B. 
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STEAM Locomotives- Va” scats. Send 
Iftq for descriptive folder, LI l tie Engines. 
Box 15B. Wilmington. Calif. 



HLTEP HINTS AND PLANS 



RADIO Diathermy. A new arid prof; t a bit 
field The therapy that uses radio bfln- 
ctptcE Complete constructional plan 1 !, 
blueprint and photographs fi 3 ,00 Order 
from lb Li ad- InEncraph ComD&JiT. Box 
32S. Camden. N J. 



HOME CRAFTSMEN 



COPV Wooden ornaments from favorite 
drawings. Comics, animals. any till PE eas- 
ily copied to desired site. Anybody can do 
It. Simple instructions SL.OU. Bob Till- 
man, 31fi East Duitv Wt. , Savannah, Ga, 
GET Free Jeathcrcraft instruction bain- 
Billet?, prices of leathers, tools. oroJetM, 
Make extra money. Beautiful gilts. Leath- 
er samples 5c. Wilder &■ Company. 1D3S 
Crosby. Dept . CF. C ill cuksJ. 111! j i 0 i h . 

BO PATTERNS. 20 Lawn ornaments. 2ti 
SS 111 Odette, 20 novelties. 2ft law a orna- 
ments. 30c each set. all for *1,WL Mod- 
ern . woodcraft. Saginaw , Mich, 

LAWN Ornaments — eas V to make. 2D 
full size patterns, birds, animals. He 2 H.cl 
D utch bo f. Dutch crLrl. sprinkling Girl, fox 
terrier. Scotties, bull doc. 15c each, any 
III'O 2fic: Dutch Windmill 36 inches hi ah. 
5Sc. Entire collection, 27 patterns, 41. Oft 
postpaid. Wlckman Co., Dept. 134. Day- 

ton, Ohio. 

TWELVE Actual samples of Inlay strips, 
SJg or 25 for 50c, Price list of rare woods 
and veneers Included. Screen- Inlay MTg. 
CO.. Flint. M ich 

22 LAWN Ornament Patterns 25c, Other 
patterns: IS" -un" high; Dutch trirj, Dutch 
cor, pirate, hull terrier. Mexican girl, 
Mexican boy, dwarf, p ncinn, flower girl, 
10c each; 3 lor 25e. 2* novelty patterns 

36c. All 50 full eum- pa (ter ns 5’ DO post- 
paid. Strother, BoA 383 -BE, BeUngto:i, 
West y i rainia. _ 

TEN err i an lilsnd supplies. Catalogue 

lie. New York. Venetian Blind Mfrg.. 12 

West 16 Street, New Y-ork Citv. 

HUNDREDS lf*i terns— FUtLS, Protect* 
for cam». garden, lawn. home. Plywood 
novelties, silhouettes, bird houses, minia- 
ture- aircraft, action toys, wood turning, 
v- hi tiling, wood Dulles, decorative sten- 
ciling. Water transfer decorations New 
i:a i a log superbly Illustrated, Wo- Met SllOD, 

Ash burn. Georgia. 

BIRDHOUSE Patterns, fuLl-stec; orig- 
inal, different, houses built from orange 
crate material, complete three Lions: wren, 
blue bird, swallow, robin, martin, 'ijc each, 
12 different styles u>r Si DO Brule Manu- 
facturing Cam pa 3 iv, 5)5 - 22nd Avenue 

East. Bu p cri o r,. Wisconsin. 

LUMBER. Direct from sawmill to you. 
Maple 2x2- lfl bundle of 24. SI 25 Free 

catalog. Harris" Sawmill. Boat, Wig. 

DOOR Chime kits; easily assembled. all 
materials, full iaslructhms. Excellent 
VeddJhK gills. 4 lube. 8 Holes, i 13,00; 3 
tube, * note*. SEO.nn Seidel. 406 w. Airy, 

Norristo w n. Pern m 

VENETIAN Blinds, supplies-. machinery, 
wholesale. Catalog 10c. ’'Roberta. 1 ' Bok 
260, Glover* Vl lie. New York. Manufactur- 
ing booklet 11 no. __ 

MEXICAN Wood novelties easily made I 
20 Mexican mil tern* ahd Instructions 30c, 
20 cotybov silhouette patterns 3Qe. 10 lawn 
ornament patterns lac. Mexican Arts. 
Crafts. Kuel e Pas s, Texan ,. 

MAKE Your tin'ii work benches, tables 
and machine aland.? with steel angle legs, 
Detailed drawings and specifications 56c. 
W F. EsteS, 1228 N. Tyler Avo.. Dallas. 
Texas. 



OLD GOLD, HATCHES, JEWELRY, 
PRECIOUS STONES 



WATCHMAKERS' Tools. iHIPtttiM. 
watch parts. Lowest prices, Write for 
price list ±2- Dean Company. 0T Nassau 
St.. New York. ^ 

WATCHES— Hamilton, Elam, Width am, 
ttuiora start at 82.91, Send tor Ith-f; illus- 
trated wholesale catalog. Quaker City 
Jewelry Company, Eighth and Walnut Sts.. 
Philadelphia, Fenna . Eteot '"S._^ 

ELTLOVA. Onien. Hamilton, Elgin. Wal- 
tham wrist and lunckel watches fur ladies 
:md getite Positively Id west Wholesale 
prices IP41 styles now uvaiiable Write 
for free money making wholesale caia- 
logue, Norman Rosen. Wholesale Jeweler, 
Dept. P.M. , 6U1 Sit ns dm Street, FhitadeE- 
fill lit. Felina, 



ELGIN- Wealth AM Wakhes from S3 SO. 
Make tug money, Bend lor free illustrated 
Jewelry at tains Plymouth Jewelry Ex- 
change, 163-M Canal St„ New York. 

FOSSfL Woods and gem £ Lottes , three 
Qouncta ruueh. 41.25 oO^LoOid. Jay Ran- 
som. Aberdeen. Wash. 

WATCHMAKERS' Materials — TtwJs, 
watches, Jewelry, Bough |, sold, exchanffpd. 
Wholesale catalogpe. Ben Begal Company. 
5 SoHth Wabas h, C hicaaO. _ 

SOW REBUILT Watehe*! Free cauIosuo 
—D iamonds. Jew-elry, < 3e wwtajio). The 
New York Jobbers, 74 Bowery. Dept- M, 
New York, N. Y. 

A t;^TRALlA"S Lovely opaLs. lEUuHrated 
catalogue free. Good selection 5-5. Oil. Nor- 
map Seward Melbourne, Australia 

HIGHEST Prices for Old sold— Mini vp-jf 
teeth, watches, jewelry. lD0 f i full caMi 
value moiled day ahlpment received. Snt- 
EclOftion guaranteed or article* Cheerfully 
returned, informollon free Chicago Gold 
smoiutiB com paiiy , jpo-p criauiplniu 
Building. Chicago. 

□OLD *35 Ounce. Ship old gold teeth. 
Crowns, jewelry, watches — receive cash by 
return mail. Satisfaction guaranteed. Free 
information, Dr. WeSsbcrg 1 '* Gold Refin- 
ing Co., 1Q00-Q Hennepin, Minneapolis, 
Minn. 



TOBACCO 



GUARANTEED: Cigarette, Pipe or 

chewing £ it*?, n nn. ten. JITs. Pav when 
received, F'tp# and box ngars free. Rues 
Tobacco Co., Paducah, Kv 

SPECIAL Offer; Five pounds our finest 
smoking tobacco SI. 06 postpaid. Good To- 
bacco Company. Pans .Tenn. 



SURVEYING INSTRUMENTS 



GUARANTEED Factory rebuilt tranalLt 
and levels lor rent fwith purchase ontlonl 
or sale 1 eiLiti or terms 1 Order tiohv before 
prices advance. We Will repnir. trade In, 
■or buy your Old Instruments. Shin n re- 
paid lor estimate and valuation. Write for 
List 3.1-55 and complete information to 
Warren-Knight Co,, 1M N r 12th St., Phila- 
delphia. Penna, 



* FOR S ALB— MISCELLANEOUS 



RECLAIMED Army good* bargain? new 
and used merchandise. Pants oOc. army 
shirts 35c. Free Catalogue. Atlantic Bales, 
SA Suffolk, New York City, 



w a srr f f_M iacella n tors i 



CASH Far used mlCr&vy bitiMUlara. 
slide rules, drawing set*, scientific Inurn- 
ntents, tobl*. cameras. Satisfaction guar- 
anteed nr shlninanc returned. Elman's. 
2302 VanBuren, Ghicaga 

QUICKSILVER f Mercury!. Wc pound 
paid. Anv quantity. WhoEegale Termip,al. 
Norwood, Massachusetts, 



personal 



NERVOUSNESS. Nervous team I Afflict- 
ed? Discouraged? Free. Inspiring infor- 
mation. wrile f John Englund. Box aas. 
T ron w uort Mich 

TREASURE Finders^ Read Goldak ad- 
verlifiemrnt on Page 133 A 



OVERCOME Eye-WcHfcdcss. A*ligmAlL4m, 
nearsigh ted nesa Without xlasses. Complete 
course 41,00, Satisfaction ffpa ranted. 
Eyesight improvement, Bo* 153, Hamilton, 
Ohio. 

WIN Pri/r money; Booklet— rj Succe-isful 
Contesting" — shov'4 how=. IOC unsipald. 
EluLtetnv ILvting al0Q.DU4.QH 1 prises included. 
World Publishers. 4515-B Cottage OroVc, 
Ohjcagp. 

POtilflOIlg Abroad — A survey of world 
conditions as related to Americans seeking 
foreign jobs. If Interested, write Julius, 
Amarillo, Texas. 

MAY- FEVER Victims gift quick contin- 
uous relief without merticLne, New incon- 
spicuous nasal filter ends sneezing, Re- 
lieves irrltatian. Send 3c stamp for proof, 
H. E. Clarke Co., M3 Northeast 76 th St.. 
Miami. Florida v _ 

PERSONALISED Buying service gives 
tremendous saving* to Amur! buyers. Jew- 
elry. watehea. clocks, elmmm apollanccs, 
r.Liiios. sportiiig goods etc., at wholesale 
savings up to EOT, What do you aged? 
Bot'CLSil confide Eiti^l price list now ready, 
lurry Sbult. 4722 Warrington Aw., Ptilla- 
deluhla. Penna, 



PERSONALITY Plus learn a 'ihe simple 
and umaiSlrtK seorol ol being clever and 
* r lttv ” Nvllt DOSUinld lor SI 00. Depart- 
ment M. 2 # Howard Street. E. Braintree, 
Maas, 



MISCELLANEOUS 



enjoy A real sport. Now pun kills files 
ouLck as a llaah. FUTI vsilo-fc for every- 
body. Practical, safe. Motiving te load ot 
furnish, Won't; scratch furniture or hurt 
anyone. Steel constructed, pistol Krip. 10 
inches long. Only one of tea Jthut. free 
circular. Kahler Fly Gun, £t, O. Knit- 

kakee. 111. 

BAG-PROOF Trams iJ.50. Fur design- 
ers. draftsmen engineers, Box 13, Station 

L Ci nci nnatt, Ohio. 

MAKE Your own calfskin bolt. Kit SQe. 

Flores t, 61 a N. Spau lding. Ch Lebro, 

STANDARD Electric lamp insect killer, 
42.00 up. Literature iree. Bauer RrOS., 

San L ean dro,. Calif. 

BKND Favorite PhPlOKrHDh and si’uu for 
enlarffad portrait drawing, Parker Siudm, 
SOtn Oxford. Maple wood. Mo. 

LEARN About milk coats For free lit- 
erature and ^ampSe magasLno, addre^fl; 
Gone World, YltiCe hnca. Indiana, _ 
MAIL Order business course shown you 
how to make money, spare or lull time 
TcitefieS nrOfcssional muSL order lechnKlUe 
— not nenny-ealthina EchemeH. Free de- 
tails. Nelson Company. 4DQ-F Manhattan 

Building. Chiicaito. _ 

RATTLESNAKE Xray and catalog df- 
4Crlbimt leather, oil, rattles, biological-.. 
free. Headquarters. Rattlesnake, Florida. 

TATTOOING And engraving machines. 
Finest Chrome plated. Illustrated lisl. 
Jensen. 413 SCUilh Main Street. Liyg Ah’ 

RECEIVE Gigantic malls, magazines, 
Your name In numerous nSftlilJiK li^la ldc 
A ] b erl Howard. 3^ fi Broadway, N i- w York. 
TREASURE Fthdert? Read Goidak ad- 

vmisement on page 132 A. 

■■LE1"S Keep our driving readable. ■" The 
rtLilllcuis dub, Join now. ilS Jones St., 

WV-h; H liver Conn. ' 

EYE Glassea — Save &Q r ;:r. Lehses dupli- 
cated — Si 4ft; attractive frames- -Sl.&B. 

PrcscrLp Lions filled Catalog free, Mcuicv- 
back guarantee. Hays Optical Co,, bw-f. 
Grand, KanKqs CltV' . Mo 

KONST ANT. Soecdy shaving fcomforc. 
Double blade Often lasts year with amaz- 
ing, e li arnm-Wd ; " AbraHtec-stroppar," 

250, ClM delighted Special 42-ft'? postpasil 
Bank reference brLUfrS tryout. ^Beilo," 
Qflrdhcr. Mass, {County distributorship 
fly a L I ab le. 1 

COCOOH& Butterflies. coUecfore' f;UO- 
plics. free lists. Mavtiard, I lft2 LewLston. 
Rochester. N. Y 

good Eyesight without glares, use inv 
inexpensive home treat mant, Eyestrain 
quickly vanishes No dr PBS, A. Jacobs on. 

Upsalg, Minnesota. 

TATTOOING Made easy f Wa [urnLsh 
outfits, colors, designs, tattoo removers 
complete irntnietions. Free literature 
Tatuco. 651 South State. Chita go 
MEXICAN Jo coping beam. The best 
curiosity In Lite w-orid. Jnaqiim tteNUiiidax, 
Exporter. Alamos. Son n-ora __.\IexU: 0 , 

NATIONWIDE OpportuiiftleS ?5c vegr! 
R, if B. ." 22B East ,45th. Ban Bernardino. 
California. 



RECLEAN Used oil, without cfiit Par- 
tlcuiftm, F. Ge fwJn. Fairvie w, Okia 

COATS Of arms and crests, COrrccllv 
painted hi colors or black and White, from 
heraldic d-eacrlptlch or furniahett copy, 
$10. 00 and, up, HI ghost grade work, Her- 
aldic BludLos, 1DHJF Gakdaic Avenue, Chi- 
Oftgb. 111. 

Tattooing Outfits, supplies, illus- 
trated list free, Percy Waters, An his ton, 
Alabama, 

SWAFFER'S Friend. R4, Ball no. Mich- 
Isa 11 . Interests swappers, collector's. £Qc 
year, sample 10c. 



LIQUID Snap, suitable every purpose 
very eca-nomlcai, SI. 33 gallon. El tar. L9Q 
W a dj worth Avenue . Mi-ic York. 

MOTOR Oil free— reclaim used Oil by 
original cos tjass method, complete inatruo- 
tions $1.M. Technical Laborai-dries. East 
Haven. Conn 



I WANT TO Send you proof Of the Won- 
derful pulling power of Popular Mechanic* 
Magazine's clfL^iried pages. WLftt's voor 
propositi on? Write me today. &. w, John- 
son, Manager Classlhcd Advertising, 200 
E. OnlnrLo St., Chicago. Ill, 
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POPULAR MECHANICS 




FACTO RY-TO -YOU 

saves you :: 50% 



AST TFl3M< 



sr.'ii 



FOREIGN 
SECEPTtDN 
lOOffalj from G to] T Tubea, 
up Ed 5 W art ItAd'Ja.. 

* Write tut FKFE l MO C*tal«, 
ghorlfiK co rop It W line, {Uier-Jirqti 
«HSl» txln menu!) Set BIPWEST’S Am tnr ta TFfAMIH&t 



MID WEST RADIO CORPORATIOM 

KS3 CirtCmnrtti, Ohio 





Tan SKINS, Make Up 

fee a Taudermitf* Oovbk jew hunting fun. 

y u il Horne. Mount Btrdt, Anifl)!), Pets, 

iOd Rih. Sav* jrrtir JiiibU ^ (njv'.en; decent# m 

MAKE. MONEY. ;u .uni ilM !. [rprji^-lmn flit w(.ji PJS. 
Hr niitiiM ppi#ftU. INVESTIGATE TODAT, 

FREE RO O K *Wfl lOO id (rtrp-, 

r n EC 13 U U n J I ; I, L*tm , II r t yii<in[ Tl , Hpn Fr ti tr , 
send ptjxiil car 3 TODAY-Tliii Mine tel ■ :.■ ■ yaurAOE 
KOfiTMliVESTEHN SCHOOL OF TAXIDERMY: D#pt. 




HAW A II AS (11 IT. 1(1 — J.;aru right in yolir inWI 
l«mB, EASY, BIUjUT r' l.‘ j- MFlTHOn. Nu lire- 
6 t>Ult r tTHrLIrkuy, nil mok,-Jy, I.KAlUH To TL.AY 
KY PLAYING, Wirt frit-tlds anil j.OpUi*rlty. Cfft 
“OP- the nlr", It:, kc m-mey. IliMidrtFdji nf LMir 
ituclrnt* niiw cun’T-ififul n, tWJseftlniit, fM'Jtft oofl 
t ■ -:■ r!:l YOu «Ui r(o the UH». BIG ILIA'S* 
r f rmm Jif'H IK l,LT Lea.ro tn n.iy Mu- Hawn I Ian 

Wiy” ti-iln .;il! about (till c'.iSy. fsaetaat Lllff V!af. 
W'nEi! Unlay. Eiiciluse me to cfiVe-O mall ini-, 

OAHU SCHOOL OF MUSIC 
IB DC Film ttidg, Civttiind, Ohio 



RADIO 



ENGINEERING, hroadnutlTifl, cvW 

EiU.in iLurl pcilJiM" radio. BmtClbK. 
miuTiiB nnll alnrst telegraphy taught 
I tburous 1 1 Ly„ -3S Wteka’ eneinner' 
las; e-u-itrsa cqmvtitcnt to three y curs' collcce radio work, ferhoed 
CHU.bllgh&t IS?4, All enpttiBa=i low, Cutting free. 

Dodge’s Institute, Ada St., Valparaiso, Ind* 






UWAW 



Train fur a HraHtahTii. fticihUlna carter in COMMERCIAL 
AKT. ILLUSTRATING, CAfLTWXlXG— at iHJnw In jour 
*P*re tlrrtd. TYained arttm ufo capable oT i-artilna (39. i-S-0. 
(?5 weekly. No previous Art csTwriujicti neWSiry— We teach 
fttWO, tlie be K I tin I Mg, Our practical method, 
has Famous Ktore JUH, Write fur 

calalog; — ''Art Far I'tea:iui-i- ft FrnfU.." d«- 
scrlbes Hitt tied of cur training ami Hit* TWO , 

BIG ABT OUTFITS included with course. 



FREE BOOK fives details! 



{ Washington School of Art, Studio 126P 
J 1115—lSth S*,j N, W,* Washington, P. C, 

I Teal 1 am Inlercslrd tn learning la draw. Plnjae slut! me your I 
B caialou. ''Art far Pleasure and Pruitt, “ 

| 

| Name , Ag* _ j 

| Address ...... I 

J City.... .mate „J 




* Read this letter recently re- 
ceived by the International Corre- 
spondence Schools; 

''In our organi ration Jl is +a#y to pick 
out the men who hav* boon trained by 
the 1. C. S. In iad our Ma&apor and 
Vico-Prosid^nt. Steel Shop Foreman, Chiof Engineer. 
Foundry Foreman, and Machine Shop- Foreman ere all 
products oE your Schools, and tank high in their lielda, 
"I unhenitetingly command your training to any one 
who has in mind advancing in his work. 



JAMES H. MILLEHj Prog. 

Inter-Slate Foundry and Machine Co, 
Johnson City, Term." 



The time 1o start preparing yonr»elf lor the lutuie is 
RICHT KOW1 And the WAY to *ler| is to cSp this coupon 
‘-and. mail it— TODAY l 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



HOX 3 jHO-J, SCRAMTON > pewna, 
Kij'lrun Fully about your eauraa marked X; 

TECHNICAL AND INDUSTRIAL COURSES 



□ Acrir uiturc Q Air Rrekfl 

G Air 1,'uOtlll.lMniiLE 
L J ArtbilOoturnl DrafLiDf 

□ Ai-efikwlur* 

□ Auto. K njfLrif Tuim-UIJ 

U AuUi ' 3 VchiiLi-iAtt □ Avihtlnn 
IJ Itailrrcnuik.mc 



Q M*.iLiiiinj£ Nlen at H'nrk 

□ ilta.n.ulnrlure nl Pulp *D'i Piit .1 
U Marine- Ltu: si 

□ MechaTik*! Tiusi iww,jj n a 

□ NftVMin Li<sn. Q l^altrrj: mikinq 

□ i’Mirmarj- O PltUnbidiit 

□ i Yu Licit T‘:Jr|.iJi(iMi" 

_ □ Poultry Fanning 

Iumw tit) iioa tins □ Clir-koiauy □ Public WorLa EDsin*rria« 

□ Civil linginenriiLE □ Coa.1 Xtininf □ iin-ii.r, Oporatiiur 



□ BrUtiro K riujr 

G fcuit-il-k 



O Coboreia Eairla^rriiis 

□ CoDUulIni .iSt-d tininJlng 
G floltOTt \l|kln,fni lljrilH£ 

□ Djejt-L ] jnn i n' -i 

□ KiectritiELl linit(JU‘-- , riri4 

LJ EloetHo 3,iebtln* 

□ Foundry Prhc-lie* 

□ Frail (.i»winf P llr^tiae 

0 l[«t Tre-ntinr-iit oF Mr-IbLh 

□ 3) isti Kay Jv:ipi<iPCTiSMr 



□ Radio Bfrvteinc 

□ F.. K, Wwjtian EnTc-cuan 

G H- It. r-isEiiLlm^:i □ Rpfriic^ralioii 

□ Sheet Me Lai Yt o-tk 

□ Slchui Oeotrie 

□ H-tWiJiii Eng- tae* 

Q SinictLir*! Draft] Jig 

□ ‘Sirwtunil il ngln.ee ring 

□ .Surveying and Mippllg 

□ TeleiKrwj.il ■ 



□ LoroiuotlvO Ebistinr □ Machiniat GToxtlla 1 r.-i Hi 



G &IaaiB«m<rat of I ni r c n t iatin 

BUSINESS 

G AdvfrtUac d TieH>kLvrpiDg 

□ Huaseexa Oortt-xpiirid^nra 

□ lliuiniM Alanmgrmrnj 
Q { ’iirt»',onina G CiviL tiflrvs. -r 

G CuLle-ae. □ L'tiai Ar-ceuMtiisg 
CColI^K*? Pti-p* rjifitry 

□ Cfflnpmrfltl c Pmreniajmbrp 

Q (J. t'. Arcaux ting O F re rj.rh 

DOMESTIC SCIENCE COURSES 

□ Adv-pfu-i'iJ Dj cm making □ ProfErtainnal Dxr*aEtiM k mg 

G Fonda and Conkery * aci 

□ Hunt. 



Q Welding. tllecLri^ »'»'J Oa. 

COURSES 

G Gl*dfr ,SehL w3 
Q Jijgh He-inMil □ iLluat rating 
G Lrlirring htbo-w (.'nfiJa 

□ iiad-xay PiMtal CJerk 

□ Sil««mKOktiiD 

G Secretarial 

G Slatiuh Sal^arn't 1 

□ SigU L#t 6+rLflg U .Sn-nbi.i 



A'flirw. 



I erf. 



A ddr ifffr 



run. 



Male...... 



Preterit Pmitim. 



Canadian reildenii ten <1 tv the r*t&*'itLwil PorrcipandentT 

Scflifnla r'.jjtitiTiifM, Limited, .WcnYr-jC, Cwindir. flrKlM r«irfej«i tend 
poujHin fe I. C. S.* "I K Ui^rav ay, £«nd«ij W. C. S, 
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ho/ ho! judge, 

LOOK AT THE CAKE 
(N THIS PfP£ — 

YOU COULDN'T ) \ 
HARDLY GET^X / 
. A PENCIL fo V 
IN IT J>> 



LET ME PIG THAT V BB-0UT JUDGE. 
PIPE OUT FOR you IT TOOK M E 
I'D LIKE TO SHOtV YOU } MONTHS TO J 
^ \SOMETHf/VG A GET THAT r" 

— \ r — 



WEU h I’M JUST 
TRYIN' TO GET 

my Pipe to i 
smoke cool > 



l-i-Un 




NOtV- 
ARE- 
LOADED AN p 
RfADy FOR YC 



ne is getting 

JOE TO’ TRY * 
LINCE ALBERT, 



IN recent laboratory 

"SMOKING BOWL" TESTS, 
PftWCE ALBERT BURNED 




THAN THE AVERAGE OF 
THE 30 OTHER OF THE 
LARGEST-SELLING BRANDS 
TESTED^ COOLEST Of ALL / 




MAN ALIVE ! V ™ATS N0T THE HALF V 
t VE N WITHOU tJ[ OF IT— HJUR PIPE tVf LL 
A CAKEjTHIS <ACAKE UP BETTER WITHj 
PRINCE ALBERT \> PRINCE ALBERT/ 
SMOKES COOLER. L AND THAT MEANS 
EVEN MORE 
SMOKING JOY ! 



MU. PER, AND 
TASTIER/ A C 







sJ PRINCE ALBERT IS l 

the tobacco j used 1 
► TO dream about ^ f 

COOLER- BURNING, {, 
7 EASIER ON j 

TONGUE 
% -REALLY 
■ W FRAGRANT j 



YOU DQNT K, 
HAVE TO ) I 
RELIGHT FA. \ 
EVERY MINUTE, JJ 

IT STAYS UT < 
BETTER, BURNS 
EVEN, AND / 
V DRAWS LIKE I 
"a CHARM ! 



^0 HE TWIRL FLITS L 
PRINCE ALBERT OVER 
FOR "MAKING SMOKES 
T00“ FAST AND EASV 
Y FOR FIRM, 
STREAM -LINED 
^ ROILED SMOKES ^ 



PUFF YOUR WAY IN 



CQ|>7» UlH.I lF4n , It. J. 1 tryno I . Is Thb. Co. , WJ natnp - r«* I e®. N ■ C. 



TO THE CIRCLE 



50 

pipefuls of 
fragrant to- 
bacco in every 
Handy pocket 
tin of Prince 
Albeit 
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WRITTEN SO YOU CAN UNDERSTAND IT 
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j > A1SING crops for the fac- 
tory instead of for human 
consumption is slowly alter- 
ing the agricut lural picture in 
the United States, and the time 
may come when industry will 
consume more food than is 
eaten by the population* 

The steering wheel of your 
automobile may have been 
grown in a field, your foun- 
tain pen may have been plant- 
ed, cultivated and harvested 
as a crop, and the cabinet of 
your radio set may have been 
raised from seed. These and a 
thousand and one other useful 
objects, products of the new 
plastics industry, are proc- 



Lett, orange-tree roofs art studied fflass-uJafle d 

tank as mincrdJ( arc added to soil. Top, inject- 
ing minerals info free fa supply soil df^cifnty; 

below, cellulose acetate handbag * 
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article that does not or could not 
use a product of com in its manu« '*• 
facture, Five and a half pounds of £ 
material used in the manufacture - 
of plastics are available in every ^ 
bushel of corn* rj 

Clothing from casein that is pro-c. 
cured from skim milk is manu- 
factured in Europe by a process ^ 
resembling the conversion of wood* ^ 
into rayon. Lignin obtained from^ 
wood is a new cover material for . 
■metal objects* Power alcohol is , 
being distilled from farm wastes V 
and eventually may consume large 
portions of com and grain crops.*' 
The versatile soybean^ 
/ 1 that you can eat or moldV 
/ into doorknobs is also be- ~ 
/ mg made to pose for the 

whites of eggs, a material 5 
in demand for candies and 
desserts* Petroleum ether , 
is added to soybean floury 
to remove the fats, hydros 
chloric acid is used to re-" ’ 
move material that gives 
a bitter taste, end the re- 
suiting powder is an idealj 
J0M synthetic egg white* 

" 1P ] Under a new process \ 



essed from material extract- 
ed from vegetable fiber. 

The walls of your room 
may have had their start as 
sugar cane on a Cuban plan- 
tation. The paper of your 
cigarette is probably made of 
flax straw and the chances / 
are that its tobacco was 
cured with the help of a corn 
product. 

What has been happening 
to com is just one example of the 
possibilities that chemists foresee 
for numerous other farm products. 
Com on the cob and com in the 
can almost seem to he by-products 
now that cornstarch is used in the 
textile, paper and laundry indus- 
tries, com syrup is used in the 
rayun, tanning, and tobacco cur- 
ing industries, and corn dextrins 
go into the manufacture of ink, 
mucilage, explosives and ply board 
glues- 

Yeast, dusting powder, coloring 
matter, paper, glycerin, carbon 
dioxide, wallboard and twine are 
other present or potential com 
products* One concern boasts that 
it would be difficult to name an 



Top, distillation apparatus far mes^tirfnff fumigant absorbed by 
c4rui tree to prevent damage by oVerfamigation. Center, 
infrared tamp urarde off frost damage in orchard* Bottom , uWffr- 
7rt $ design in cellulose acef at empanel made from vegetable fiber 
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surplus coffee crops 
be conv i i 

tie material and pressed 
into objects ranging from 
coffee cups to tables, with 
the extracted coffee oil 
finding a place in cosmet- 
ics manufacture. Oil ex- 
tracted from grapes is 
now an ingredient in some 
soaps and lubricants. 
Medicines are being 
processed from orange 
by-products. Glycerol 
from animal fats is used 
* in anti-freeze solutions 
„ and in dynamite. 

Rapid as is the pace at 
which new uses are being 



Upper left, testing salinity of sotl 
with electrodes ; right, plastic Jump 
stand made from Vegetable fiber. 
Center > studying nutritional needs 
of cabbage by adding minerals to 
distilled uJufer. Hot tarn, plastic ar- 
ticles made of Cellulose derived 
from agricultural products 



found for agricultural prod- 
ucts. the chemists haven't 
been able to keep up with 
the farmers. Overproduction 
and surplus crops have been' 
the despair of agriculturists 
for years and so far the 
farmer has raised more ton- 
nage than industry can use. 
Every time industry finds 
new uses for farm products 
and thus helps solve overproduction, new 
discoveries in plant breeding or pest con- 
trol seem to increase the size of harvests. 
Farmers might be able to earn better 
livings if they lost this race to the chemists. 
To help them lose, the Department of Ag- 
riculture is opening four experiment Sta- 
tions devoted to seeking new non-food uses 
for crops. New clothing materials, building 
materials, insulating materials, and plas- 
tics are probable results that the experi- 
ment stations will achieve. 

At the same time that science has been 
hunting non-food uses for the products of 
agriculture it has been learning a lot of 
new T things about the food value of things 
to eat. Fresh vegetables from one garden, 

( Continued to page 147 A) 
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Welded 



Stairway 

Channels 



in the ground school at Glendale, 
Calif. Mounted on a 
work which permits it to 
ns if on a plane, the 
can be studied. Toward the 
of the course, it is dismantled 
reassembled by students, 

£ Hr r „ 

Small Flash-Bulb Reflecto 
Slips into Coat Pocket 

So small that it can be carried >’ 
conveniently in the photogra- 
pher’s pocket or camera accessory 
kit, a featherweight reflector now t 
on the market is designed espe- 
cially to accommodate the newt^.. 
Mighty Midget dash bulb. Made, 
of spun aluminum* it is only five^ 
inches in diameter; but despite its » 
limited surface it is claimed that 





All-welded stairways made of hot rofUd-sttcl channel sections 
are a ssetrthled at factory and ready for immeJidfe j/isf rtf fat ton 



All-metal stairways, assembled at the factory t 
are delivered ready for installation in residences* 
apartments, housing projects or other buildings 
where they will require only light use. They are 
made of ten-inch hot rolled-steel channels, forming 
neat and rigid stairs that weigh only six and one- 
half pounds to the foot. 



* w Landing Gear in Army Air School 
Shows How It Works on Plane 

To show the future mechanics of the U, 8, army 
air corps what makes a bomber's landing gear 
“tick," a full-sized hydraulic gear has been installed 



Pettily to picture with flash bulb 

in nfu 1 five- inch alomtfuim reflector 



the reflector greatly increases the > 
illuminating power of the tinyv. 
dash bulb. This is made possible - 
by using every bit of available^* 
light, all the rays being directed in 
a, straight line. The new reflector 
is a dim table to any flash gun, A 
^ €€*** <! 
- f[ Deciding on a limit of fog/ty \ 
pounds of paint per plane, an auA J 
S craft manufacturer started re- ? 
search that developed a one-coat 
lacquer weighing only fifteen^ 
r pounds per plane and added five' J 
'J miles an hour to its air speed. 
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Students tif school for ormy air corps mechanics take apart and 1 

rfcniSFmbJe f uil ‘■size hydraulic landing gear of a big plane 
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/ a.o 8.. ^ y A*u^i£ Cut 

Welder Sculptures Tiny Figures with a Torch 




/n Ifn jcorj Ffoj'rf IVic/iols o/ Daui(f City, JVe(i lt Jiuj Welded jvst mf/iiafure statues, 

iAowrr ^frotUr of left, At the right is the smallest, a steel and bronze Cattle figure J*n inch fon? 
representing of (u*rfr. ffeicm;. " Stagecoach Attack,'* the most elaborate frOnje*, three inches 

high and made af 410 pieces. Various metals- being used for color contrast 
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As a boy, F loyd F. Nicho ls played sculp- 
tor with mud from the bank of a creek. He 
graduated from farm boy to cowhand, then 
repairman in a DavidCity, Neb,, auto yid 
farm tool shop. There he began sculptur- 
ing tiny figures with a blowtorch. It was 
painstaking, painfully slow work shaping 
fliiniature cowboys, broncos, bits of the old 
west from droplets of steel, nickel, gold, 
bronze or copper under the heat of an 
1 acetylene flame. After ten years he had 
completed twenty-three miniature pieces 
worthy of exhibiting in a New York art 
gallery. The smallest, an inch -long steel 



shape. The largest, in which many differ- 
ent metals were used for color contrast, is 
a miniature stagecoach with four horses, 
one of them struck down by an arrow, and 
a cowboy on the roof firing at a pursuing 
Indian; three inches high, this group in- 
cludes 410 pieces of metal. Mr, Nichols 
thus far has ref used to sell any of his weld- 
ed statuettes, although offered $ 1,000 for 
one, Percy D. Cowan, director of Temple’s 
Exhibition Galleries in New York, where 
the work was shown, said the Nebraskan 
had created "a new phase of art, typically 
American/* Nichols uses a torch tempera- 
ture of 1,600 to 2,600 degrees. 



* and bronze cattle figure^took weeks to 

/ti 7 

Atom Smasher Discovers Substance Believed to Be Missing Element 



What appears to be one of the two sub- 
stances still missing from the table of ele- 
ments was discovered with the help of the 
atom-smashing cyclotron at University of 
California. It would fit in L 4 , space number 

— 3TJfJETt940 0 m _ „ 



eighty^five, being related to iodine, chlo- 
rine, bromine and fluorine, and has been 
tentatively called eka^ iodine. To complete 
the list of nincty-two r element number 
sixty-one remains to be discovered. 
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Facsimile Unit in Airplane 
Sends Map by Radio 



iwc pm&juc w r 

<74S TO CHVCAOO CONTROL TO#Cf! 

0* TE 3-/7 TIMS tt/OQAtf 







Radio facsimile S*t irt police car and plane cockpit, 
and map sketched pih>t and Aepl by radio 



Flying down the eastern shore of Lake 
Michigan an aviator notices a U. S, army 
plan e gro unded and s i gnal ing f or a i d. Con- 
tinuing on his course, the pilot sketches a 
map of the lake, marks with an *‘X“ the 
approximate location of the disabled plane, 
inserts the sketch in the two-way facsimile 











unit at the right of the cockpit and trans- 
mits message and map by radio to the Chi- 
cago airport. This is an example of the 
peacetime usefulness of the Finch facsimile 
device now being installed in airplanes as 
well as in police squad cars, where they 
“stand by" to receive or transmit pictures 
and reports. In military planes the units 
can radio to headquarters the location of 
troop concentrations, artillery emplace- 
ments and similar information, in com- 
plete secrecy, transmitter and receiver be- 
ing coordinated to “scramble 1 ' the mes- 
sage into a hodgepodge which only the 
decode. 

^ i v * 



Flexible Track for Toy Train 
Bends into Small Loop 

Flexible track now available for model 
or toy railroad builders can be bent to a 
radius as small as thirteen and 
inches, ending one of the bugbears of the 
average “tinplate 1 ' user. If you step on the 
track accidentally, it merely increases 
grip on the ties, due to the shape of the 
rail and method of fastening. Made in sec- 
tions three feet long, the track is 
either with only two rails, with a third raiL 
in the center, or with every fifth tie 
so the owner can install his own 
third rail. The sections can be sawed 
Ily into any desired lengths. 



Smaller bends are possible utifh neuj flexible track 
that resists injury if stepped 1 an accidentally 
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‘Tracer Lights* Show Top Retracting into Car 





To demonstrate the an* 
tomatic top of a 1940 cab- 
riolet, which disappears 
into the body at the touch 
of a d a s b b o a r d control . 



“tracer lights” were 



placed on the top at two 
points and the lop was re- 
tracted while a camera 
shutter remained open. 

The resulting picture 
s howed t w o smooth 
curves tracing the path of 
the top as it folded away 
in a compartment behind 
the car seat. The motor 
vacuum operates the 
o p e » i n g a n d c los in g 
mechanism pi the lop. - 

/if 3 ^ ^ 

‘Purifying* Bath of Fire for Soil Exterminates Farm Pests 



Jt I'M hitli&S mnun^ff eftpci’fl ifl «( right described smooth 

CiiriJrs on- photo him its the owfijmpbpfc top uttts rClrnflf^ 
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Su^nfri fed by gas from kerosene fajib throw intense flames beneath metal 
shield, creating an “infernal to cuwume Uce in ffit after harvest 



To purge soil of tiny 
lice which frequently in- 
fest it after onions and 
other vegetables have 
been harvested, a tractor- 
drawn “inferno” spreads 
a deadly sheet of fire* 
Kerosene is stored in a 
pressure tank and con- 
verted into gas by pre- 
heating, a uniform heat 
2/J00 degrees Fahrenheit 
being developed at each 
burner. A broad steel 
shield at the rear concen- 
trates the flam es over the — r 
ground area* v -^> 






ting an interio r 

1{ 7 

Rear-Ertgine Fighting Airplane Has More Room for Mounting Arms 



Additional space for 
armament and crew is 
provided in a new U. S, 
army plane by mounting 
its two engines at the rear 
with pusher propellers. 
Delivered recently by 
Bel I A i r c v af t-uo»>[>a n y* 
the ship weighs 17,500 
pounds and is powered 
with Allison twelve-cyl- 
inder V-1710 type engines. 
It is known as the YFM-1. 




Hiis it coiled a multiploCe army plane because use of pusher-type pro 
pellers and engines provide two extra “cabins” for crew and armament 
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l .’OR new th i ills, American sport fans are turning 
1 to gliding. Sailplane clubs are springing up, 
manufacturers are studying production possibilities 
and the government is giving consideration to the 
glider in connection with its pilot training program. 

A glider is a small, light airplane, but. has no 
power plant. Vet the craft is able to sustain flight 
for hours, traveling cross-country for hundreds of 
miles and sometimes reaching altitudes of five or 
more miles. It is able to do this because in addition 
to surface winds blowing from every direction there 
are “up” winds generated by uneven heating of 
the earth. Under certain conditions these upward 
movements can attain near-gale force, lifting sail- 
plane and pilot at speeds up to twenty feet per 



* 

— 



Top, takeoff of motorleae plane. Cir- 
cle, operating power winch for launch* 
ing glider. Below, diagram thawing 
two Hindi of lifting air currents used 
by fAc sailplane pilot 
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second. These sun-generated ver- 
tical winds are called thermals 
and recently acquired knowledge 
of the principles under which they 
function is responsible for tremen- 
dous strides made by soaring. 

During the thirty-live years in 
which gliders have been flying in 
this country there have been so 
few fatalities that no record of 
them is available. Not a single 
fatality nor serious injury has 
marred any of the ton national 
glider meets held under Soaring 
Association of America auspices 
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Planes tim'd up for the takeoff (top), pitot taking wind-velocity reading before going aloft f center J 
and creiD oHocftfflg tu fuselage * f pod ,r in preparation for a flight 
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COMPASS 



VARIOMETER AND 
20 ” BALL BANK 
INDICATOR 



ALTIMETER 



AIR SPEED 
INDICATOR 



Gliding may well be called a 
poor man's recreation, lending it- 
self best to cooperative effort and 
the sharing of costs. This explains 
the g-iider chib idea and the fact 
that ninety per cent of the sport s 
devotees learned to fly in, and are 
affiliated with, clubs. 

A modem, well -engineered util* 
ity glider or sailplane will cost 
$250 to $3,000, with $600 a logical 
price. For transporting the dis- 
mantled glider to soaring sites and 
retrieving it after cross-country 
flights should be added, by way of 
necessary equipment, a two- 
whccled trailer, costing about 
$100. It may bo taken for granted 
that one club member possesses an 
automobile to tow the trailer and. 



annually at Elmira, N. Y., with 
dozens of gliders and hundreds of 
pilots competing. More than (500 
pilots have been trained by one 
large glider club alone without 
death or injury. This record com- 
pares favorably with other sports, 
particularly when you remember 
that until recently most sailplanes 
have been of back-yard construc- 
tion, There are more than 900 
glider clubs and associations in 
the U. S. f with memberships run- 
ning anywhere from five to 150, 

and all active pilots flying him- L , -- - , , .. . . ^ „ . 

j % p j it * ap w prior Iff open cockpit plane err fearing meet. Lenirr? 

U] L’tls of hours WCekly, sti uinerjt panel pi Boujli^s prott, Bottom, plane loaded on fruiler 



TURN AND BANK 
INDICATOR 



/ EpPULAR MECyNlCS 



810 







later, to launch the glider 
by means of a rope or ca- 
ble, Many clubs have 
power winches mounted 
on old trucks and utilize 
the engine power to wind 
up launching lines on a 
drum. Such an installa- 
tion should not exceed 
fifty dollars in cost. Allot 
another fifty dollars for 
towlines and incidental 
paraphernalia and the to- 
tal club investment would 
he about S800, Divide this 
cost among ten members, 
spread over a four-year period, and you 
arrive at twenty dollars per year per man. 

Let us assume that you have joined a 
club and are ready to begin your instruc- 
tion. Your group of five to ten members 
proceeds to the best local spot and you 
begin with ground skims. Using a 200- foot 
cable, the to wear rolls you along the 
ground just fast enough to keep the w ings 
from dragging. You manipulate the steer- 
ing wheel or A 'dcp" control to learn lateral 
balance on your single-wheeled landing 
gear and how even keel is managed with 
the ailerons. After an hour of this the 
to wear speeds up until the glider leaves 



u 
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top, unfoading 1 glide r from tubular framework trailer^ Center t power urmch, with radiophone operator 
waiting far takeoff tigltal. Bottom , soaring dab member j n'eek-end meet 



l at week-end meet ^ « / 
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?ilv' J\ M — ijvit 
J- ruu3iti.Tl .il I JICnl Ctrl 



mMKFORT 



T. 2 J 1 ‘ M.— I*<mds itE 
Frankfurt jirpurl 



STURGEON 

B&Y 

jij’ 



MAKISTEE 



1 ill 1 > 1 .— Tiikm rt(T 
ill Bay 



AiioL'fi Te J fteltak f extreme 
right) directing care of $oit-~ 
plane after record iDafcr-fron* 
ing flight front Sturgeon Bay, 
Wfan to Frankfort, Mich., q di- 
rect fine distance of fifty- four 
miles „ Ldt, diagram of the 
flight , an which he covered 
more than ninety miles because 
he wait blown off his course. 
Flying time, from shore to share 
of l-ahc Michigan was fifty-two 
minutes 

from some hill lop, half- 
hour soaring from hill top 
with landing below and 
ridge soaring with land- 
ing back at point of take- 
oil. In this connection 
surf ace winds deflected 



r r -< r 









the ground about two feet. Now you ease 
the wheel forward and back to learn the 
up-and-down action of the elevators. 

Another day you continue your training 
with straight tows at progressive altitudes 
of ten, twenty, fifty and 100 feet* At twen- 
ty feet you have mastered the art of set- 
ting the glider down with ease and some 
precision. At fifty feet you are permitted 
to drop your towline and come down by 
yourself. Then follow" more straight tows 
at perhaps 100 feet where you practice 
gentle H S” turns* Next comes the ninety- 
degree turn free of the line, then 180 and 
360- degree turns, all under the eye of your 
instructor* 

Further training* during which you are 
towed to 500 feet, includes slips or fish- 
tailing, precision landings into the wind,, 
downwind and in cross-winds, a rectangu- 
lar flight path, Figure-8 flight path, a glide 

812 u ■ ,X * * -f 



upward by low hills and ridges afford the 
glider pilot his steadiest and most depend- 
able source of lift. This is called slope or 
ridge soaring. 

By the time you are ready for gradua- 
tion to flights in which you are towed by 
airplane you have qualified for distance, 
duration and altitude experience in ther- 
mals and must leam a new technique. 

There are today half a dozen schools 
where glider instruction is available. Glid- 
er flying, construction and ground school- 
ing also are taught in more than thirty uni- 
versities and colleges* If eligible under the 
government's pilot-training program,, you 
may receive instruction from Uncle Sam 
himself. Finally, the National Youth Ad- 
ministration has taken up gliding and 
makes instruction available to a few hand- 
picked students, 

(Continued to page 143 A) 
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*Eye’ in Brass Gun Clocks Speedboat Record 



' f. > «t im n ^ ■ 

Successful photo-electric dock- 
ing of the speed of racing boats has 
been accomplished with a portable 
timer which records the time to 
1/1,000 of a second. Light reflec- 
tion from spray and waves doomed 
previous efforts to failure, but the 
new equipment conquers this 
problem of f light spill." An “elec- 
tric eye" is housed at the end of 
an eleven -foot brass tube fitted 
with photographic lenses so It can 
be focused on an automobile spot- 
light lashed with its battery to the 
starting and finishing line flags. 
As the boat crosses the starting 
line and interrupts the light beam, 
a relay sets the timing clock’s 
hands in motion instantly; then it 
acts again to stop the hands when 
the boat cuts past the finish line. 
A “second” hand sweeps around 
the dial once each second, and the 
“minute” hand rotates once a min- 
ute, a third one recording succes- 
sive minutes on the dial, Pow T er 
to run the clock comes from a six- 
volt storage battery working 
through a converter which in turn 
uses a crystal oscillator to change 
the direct current to sixty-cycle, 
110 -volt alternating current The 
clock motor runs constantly, and 
an over-riding clutch on the main 
shaft in conjunction with an elec- 
tromagnetic solenoid operates to 
start the hands moving. Two push 
buttons control the unit, one start- 
ing the mechanism to catch the 
beginning of a speed run and the 
V^other starting it for the finish. 

f [ rrt-r n ji an a u f board speed trial, 
brass tube resting an car tying 
cental? 4i electric eye*' 



Alloy Is Silent as Rubber and as Strong as Steel 



Drop a piece of steel or brass on the floor 
and you hear a metallic clang. Drop a 
piece of the new manganese -cop per heat- 
treated alloy and it hits the floor with a 
dull thump like a hard rubber ball. Dr. R, S. 
Dean, chief metallurgical engineer o£ the „ 
U. S, Bureau of Mines, said this alloy has 

‘dampens or ab- 
Rubber, of 



sor 



the strength of steel yet 

bratioAs like rubber." 

(U 



course, cannot be used in tension, rubber 
axles or drive shafts being out of the ques- 
tion. But Dr. Dean suggested that the si- 
lent manganese alloy offers possibilities of 
chatterless spring suspensions, noiseless 
gears, mufflers for many 
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Official photos, 

IT. S Antarctic Servlet 

Earlier expeditions led by 
Rear Admiral Richard E. Byrd 
established bases and pre- 
pared the my for l lit: present 
U, Si A nt arctic e jt pc d ■ f r a n, 
purpose of which is to too 
duet thorough and extensive 
survey of the refinft. Air- 
planes will fie ujcif y| her eta - 
fate* but dog sleds mif*t fie 
depended nrt for much of the 
actual survey work an the 
ground. Center picture shows 
the big Cop dpt plane being 
unloaded i rom the supply ship 
flf the West Bust*; befsui, tb« 
t iiiiir- motor* d biplane gets 
back its Wings and tail 



At upper left, warming 
UP the engine at the lit- 
tle Reechcraft hi plane 

pr eparotaty ia flight. At 
right, "Pug Town™ at the 
western Antarctica fxife 
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Little America Settles Down for Long Winter 





Wooing Dd>' of title America is ci co- 
tossat task. When the two supply 
ships anchored at the edge of the tee 
they hud fi> upload supplies far the 
Ions winter, and the huge Diesel “snow 
cruiser” f bottom l i!-«s only saved from 
disaster by quirk action of ifs driver 
when it roiled ashore, full power on its 
giant wheels taking it safety in from 
the crumbling ice at the edge. At top f 
a tunh finds itself in an e tn h arras sin t* 
Spat in i a snow-hank crevasse. Center 
pictures shout dog teams sledging sup- 
plies in from the “Bear” anaT r 'Norlh 
Star." W'/icn the Snout cruiser goes 
exploring it is to carry a biplane at j its 
fro-cJ* far iinijrort iind flights 
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Speeding Up the Ancient Art of Bug Making 




/n ancient times a lifetime frequently 
u'as spent Wanting one rug. Today 
A meriean manufacturers produce a 
million pounds of rugs each working 
day, AboV*t 4 twrij p arid her 4 'piana 
playing'* a pattern, f r^rtstaf rrtff a paper 
design into file Cards on the loom by 
pressing keys on the cutter 



Modern engineering and ttc ientitic meth- 
ods enable rug makers to meet the in- 
creasing demand. Top, right, apvmting 
cotton hcarner, which combines several 
banks of warp threads and transfers them 
to ffic fuCFTl teiirr!, Couj*, ftoUJ the long 
/lticrs are changed into yarn. Bottom, end- 
less chain at sjitiofi which successively 
brutes each Spool inf a position in loom- 
N-#te the rug coming from the loom before 
which the worker stands 



816 



POPULAR MECHANICS 




UUR rLYlINo NAVY 




High above the sea a "V" 
of fighting biplane? darts 
through maneuvers with 
mathematical precision, 
top, Belqw r the baby of 
the Navy's air force under 
wing of the Navy's big- 
gest, a long-range patrol 
bomber with skifflike floats 
retracted in its wing tips 





This way to the coveted 1 Nievy Wirigil A 
student pilot, above, receive* pats of en- 
couragement and good-natured banter as 
ha prepares for hit first flight. Below, avia- 
tion cadets "gas up"' an NJN-I seaplane 
for a training flight at Pensacola school 



By J. B. HANCOCK 



Y OU ‘HE clutching the stick of 
a training plane wobbling 
through what looks like a se- 
■* retie sky but feels like a con- 
demned roller coaster. Down below 
there is the bine hut terrifying ocean, 
at its edge the Pensacola air school 
where you hope some day to win the 
coveted Wings of t Jit? Navy. 

Instructions pour into your gos- 
port helmet in a confusing fog. No 
chance to ask questions. Scarcely 
time to keep up with commands, 

M Bring the nose up!” 

Your mind flashes back to the text 
book, bounces swiftly back to busi- 
ness as directions come from the in- 
structor, You maneuver the stick 
with a tense fist, And. the left wing 
dropping, finally coax it level again. 








44 Try it again/ ' Over and over, 
for forty minutes, and your first 
flight ends. You ran grin now. It 
wasn't so easy as it looked from be- 
low when you saw that flight of 
trim, twin-motored seaplanes roar- 
ing overhead in perfect geometrical 
formation; but it was a thrill, the 
first on the road to that ultimate in 
thrills, the receiving of Navy 
Wings. Y on u*o on the way to be- 
coming one of the S, 000-odd young 
fellows who in a little more than a 
quarter century have proved them- 
selves mentally, physically and 
psychologically sound enough to 
complete the flight training course 
at the U, 8. Naval Air Station, 
Only volunteers arc enrolled al 
Pensacola. Eit her you tv an officer, 
graduated from Annapolis, with 
two years at sea behind you \ or 
you're an enlisted man in the Navy 
w T ith specialized rating as radio- 
man, machinist, etc. ; or an aviation 
cadet, a civilian graduate of an ac- 
credited college, or with two years 
of academic work plus other train- 
ing equal to make up the defi- 
ciency. And you're between twenty 
and twenty-eight years old, and un- 
married. l { 

Ground school — which takes up/ 

Torpedo bombers form a stepledder in the 
sty at upper right; in circle, the class in 
rigging at Pensacola, Below, future navy 
fliers learn about communications in the 
radio laboratory, and, at right, an 55C-3 
gets a change of engines with student help 
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engines, gunnery T photog- 
raphy, commu ni cations, air- 
craft structure, aerology and 
navigation- — -s t a r t B sumilta- 
neoualy with flight training* 
The pace is fast Once you can 
keep that little trainer sca- 
plane on a reasonably straight 
course you're told to bank and 
land. The plane never seems 
to act the same way twice. 
For a week you bank and 
turn, land, take off ; then your 
instructor tells you, surpris- 
ingly, that you're ready to 
solo. A check pilot, stranger 
to you, climbs in, administers 
crisp advice about relaxing to 
get the fee! of the plane, grins 
encouragement and you're 
taxiing across the bay* You 
do some of your worst flying 



under the strain, but the 
Hicck pilot— familiar with the 
disease of “checkins’ — says a 
few calming words and you 
actually make a creditable 
landing. 

Out steps the check pilot, 



Theory and practice run parallel a t the naval air 
school. Along with ground school and its textboofc 
study of aircraft con struct! art, aerodynamics, en- 
gines and radio, the young pilots immediately get 
actual flight training. At top, a class studies 
theory of flight; below, a navy flier in an F2F-I 
biplane with wheels retracted cruises over rough 
terrain on special training mission 





calling; £< A11 right, lake her 
around the course*” You/re 
on your own! But, up in 
the air, you find yourself so 
busy you have to postpone a 
feeling of thrill until you’re 
down again. Twenty min- 
utes later your record is 
marked “Completed solo 
flight satisfactorily.” 

The big hurdle is behind 1 
Following time-honored cus- 
tom, classmates toss you 
bodily into Pensacola bay. 
It's the fate of every student 
who completes his firsl solo, 
whether lie "s an enlisted man 
or a four-striper* The plunge 
seems to loosen every 
strained muscle, every kink 
of the brain. From here on 
no problem can he too hard 
to lick. 

But the next few weeks 
you alternate between 
t rrum ph a nd desp onde my , 
When you stop to analyze, 
you know you ’re getting bet- 
ter, but your preconceived 



Above, land training plane* "on 
the line ' ready for class at Corry 
field, Pensacola* Fla. Below, an 
instructor gives an aviation cadet 
an "upchack." l+'s up to th# stu- 
dent to put the two-seat trainer 
through if* pates, but the check 
pilot Is there to shout orders 
into the g os port helmet if needed 
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ideas of flying arc dissipat- 
ing, Maybe it's just the 
navy method that calls for 
perfection; but why docs a 
fellow have to practice for 
five hours what it took the 
instructor only an hour to 
show over and over f 
Smooth landings and take- 
offs, spiraling to a buoy 
with a cut guu* fishtail mg 
if you overshoot a bit, a 
kick at the rudder until 
you discover it’s automatic 
and the old trainer is obey- 
ing your slightest com- 
mands. For forty-five 
hours you explore the air 
over Pensacola bay, then 
tfie final check of Squad- 
ron One, the Primary 
Seaplane class* Only a 
little nervous now, even 
when the instructor cuts 
the throttle on the takeoff 
to see if you can get back 
on the water safely* Wing- 
overs, flipper turns, spins, 
precision landings go well, 
but you're a bit ragged on 



Whaling over the coast, at 
top, Are three TEDS planes. At 
eft, center, a squad of cadets 
receives la&t-minuts instruc- 
tions before taking off; bot- 
tom, VC5-A seaplanes get 
formation flying down to per- 
fection over the ocean* Target 
practice on the pistol range, 
right, is an essential sideline at 
the school for navy fliers 
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spirals and beach approach. 

After a second cheek vou rr 
Ink! in report to Squadron 
Two at Corry Field for 
primary land plane training. 

You’re back at the beginning again’ 
takeoffs, land mgs* but under different 
< mi iid it ions. < ’o fry F i el d 's 500 ae res I oak 
like a postage stamp from any altitude, 
with hangars, flagpoles, trees crowding 
in on every side. But soon the cut gun 
buses its horror, for you're learning to 
judge quickly whether you can glide in 
or push her over before the instructor 
has to take hold. Five hours are devoted 
1<> ‘'shooting the circle,” then the check 
comes so soon you don l do too well. The 
circle seems to slide out 
from under yon, or pick it- 
self up and rush ahead* 

Your instructor rep a r t s 
this to the Squadron Flight 
Board and you’re given 
two more hours to make 
good. You get nice and 
I ense over that* 

' * Su re you can fly, 1 h says 
the check pilot* “You’re 
j nst not let t i rig you rself. 

Top, three fighfinq planes in "V‘ 
formation. At right, cadets, gather 
at the Operation! Board to learn 
their afternoon flying assignments 



In time you do calm down, and at 
the end of the extra hours you move 
o a to Squadron Three — “Service 
La n dp lanes* ! ’ By now you have a 
fairly good knowledge of acrobatics and 
a taste of formation and night flying. 
It s been mostly fundamentals, with em- 
phasis on prompt and correct decisions 
in emergencies. As an introduction to 
Squadron Three you’re advised to digest 
a mass of printed matter about fatal 
spins at low altitude, fleet- instructions, 
maneuvering restrictions on service 
planes, Then the instructor shows you 
that awesome cockpit : fuel gauges, bomb 
releases, shutters, stabilizers, brake ped- 
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A lea-going patrol bomber fife* pad 
th* UL S, 5, "Concord/ 1 top* Below, 
in line formation, a-ro 4 trio of ad- 
vanced trainers, low*wfng monoplanes 



Sr^T ■ 

als. And furthermore, he says, 
plenty more instruments and 
dials are missing from this 
trainer because you won't need 
them at present. It's getting 
fairly obvious now that flying is 
tougher than bicycling. 

There’s no time out for think- 
ing discouraging thoughts. The 
plane fancies forward, earth sinks 
away, orders bang at you 
through the gosport 

“Roll the stabilizers for- 
ward !’ 1 Just in time the nose 
comes down* For days the plane 
insists on floating past the bind- 
ing circle or squashes too quick- 
ly. But at length you learn to 
guide and not push this sensitive 
creature. You solo, and come 
home very creditably. For hours 
you practice coordination with 
other pilots, fire free machine 
guns, try aerial radio communi- 
cation by code and voice. As 
you romp home from an ex- 
( Continued on page 128 A) 



World's Largest Liners at Same Dock in LL S. 




Three of the u'orld f s largest tin - 
ers were tied up at the Sdffl# 
duett in iXeiv York after 
ftmiTs fTffW super-liner, lf Qire<n 
ElisufrcM,’* completed w 
dash across the At!a/ih’c. Cen- 
ter photo, "Queen E lizabeth” at 
right is 1,030 feet Ians, with 
grpxx tun tinge, the 
world'# largest; center, her sis- 
ter ship, "Queert Mary/* 

left, " Normandie,*' R3 t 423-tan 
French ship, second largest in 
the world. Top and bot t o m, 
left t air views of “Queen Eliza- 
beth** arriving. Right, anti- 
magnettc mrritf girdle around 
the firm s/irjD ! s hull, protecting 
her from one type of explosive 
reported in use in sen warfare. 
The girdle n ari iTrixiiteiJ ed cable 
electrically energized to nru- 
trtflize trigger action of mines 
designed Id Se set off by the 
magnetic field of passing steel* 
hut led vessel# 
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Super bomber Could Fly to Europe and Back 






Kept “under wraps 
during many months of 
secret development, the 
world's mightiest bomb- 
ing plane has been built 
in the Douglas aircraft 
plant at Santa Monica, 

Calif., for the U, S P Army. 

Weighing seventy tons 
loaded— more than twice 
the size of the army T s 
thirty- ton “flying for- 
tresses' 1 — this superbomber with its 6*000- 
mile range should be able to fly to Europe 
and back with a twenty -eight -ton load of 
bombs. Even as the big plane was prepared 
for test flights, many of its details were 
kept secret, and visitors have been barred 
for more than a year from the section of 
the factory where its construction was 
progressing. But it had to be moved out- 
doors to have its wings attached, and some 
of its dimensions were made public. Its 
wing spread is 210 feet, its four engines 
develop 6*000 horsepower* and although it 



German 112- passenger “DO-X," it is built 

to carry a war crew of ten mem The heat- 
ed and ventilated sleeping quarters, radio 
room and navigator's compartment have 
been soundproofed. The three-blade pro- 
pellers, sixteen feet in diameter* are of the 
const ant -speed type. As to its speed,, the 
war department only stated that it would 
be “more than 200 miles an hour.’* In gen- 
eral outline the million-dollar B«19 resem- 
bles the big overland sky liners used by 
the commercial air lines, which, however, 
it dwarfs by comparison. Its retractable 
landing gear is of the tricycle type. 



is half again as large as the famous old 

til 

Atom ‘Meter’ Counts Explosions in a Millionth of Second 

•o rmsL. 



So acute is the 



mg device, built 
it can observe and record atomic explo- 
*^*sions and the rays that follow one after 
Another, within the infinitesimally short 
period of a millionth of a second. Its pur- 
pose is to penetrate the last barrier to the 
^ 4 secret structure of all matter— the nucleus 

• Jth. 



When an atom explodes* it 



blows off a particle of matter, like an elec- 
tron, and emits a flash of energy known as 
a gamma ray. The gamma rays are similar 
to X-rays or radium rays. Usually the ex- 
plosions are only a few billionths of a sec- 
ond apart, but the recorder separates and 
tabulates them accurately by electricity. 
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Seventy-ton bomber u)ns near- 
ly completed before the public 
learned of itn construct ran in 
a stjcci! tec t ion at Douglas 
plant , /if left o/ne of it.* taur 
motors is being installed ; be- 
Jou 1 , its skyscraping tail— five 
stories higtv — an iJtra oi 
Its immensity 
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Experimental Car Hints of Tomorrow’s Auto 
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Advanced ideas of design, many 
of which eventually may become 
standard, are incorporated jn an 
experimental automobile byilt re- 
cently by Buick engineers* Em- 
phasizing the modern tendency to 
reduce over-all height, the cat has 
unusually small wheels fitted with 
th i r teen - in eh t i res , placijig 
body and chassis so low- to in 
ground that il is virtually impos- 
sible to overturn the ear. Wheel 
tread is standard but body and*, 
chassis are of unusual width* To 
provide maximum braking effW 
dency with, smaller wheels and 
brake drums, special airplane 
brakes of the sirocco air-cooled 
type are used. Among the ad- 
vanced features are: heavy wind- 
strearn bar bumpers, bumper 
guards and license plate bracket 
in a well-designed unit; front 
fenders bousing retractile head- 
lamps concealed behind “doors” 
operated by electric motors con- 
trolled from the instrument panel; 

inbuilt running boards, concealed by the ment, The top of the car is raised and low- 

car doors arid equipped with safety step ered automatically, by pressing a button* + \... 

and scull plates; door windows raised and It fits into the deck immediately behind the ^ ' 

lowered by electric regulators controlled^ driver, the deck cover automatically open- 

from the instrument panel, and flush-set ' ing as the top comes down and then closing J 
door handles that pop out at slight pres- after the topis stored, 
sure, affording a firm grip. A “machine 4 "^ — 

gun sight” radiator ornament surmounts C^irooms colored to match the kitchen, 

the hood. The rear deck has a cover of the scheme — blue, red or green — have just 



Top ojW cantor, two UMriiDJJ of ultra^streamline auto, 
rapine top at ffre touzh of a button 



Bottom^ 









_ __ „„ _ or green 

alligator type similar in design and opera- 5 been introduced by an eastern mamifac- 
tion to the hood. Bear deck and hood locks turer, the dye serving also as a protective 
are operated from the driver’s compart- "coating that makes the straw wear longer, ^ # 

* ro (JL^X UrnZ sarT^ 
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w where no jobs grew be- 
fore. Professors and stu- 
dents are using their 
equipment to better old 
materials and to discover 
new inventions. These are 
turned over to industries 
which put them on the 
market and hire new em- 
ployes to make them. 

Large numbers of stu- 
dents actually are making 
i their own future jobs in 
jhe laboratories and ex- 
perimental stations, for as 
soon as they are graduat- 
ed, they are snapped up 
c by factories to put in 
practice the ideas they 
originated in school. 

This Is the old depres- 
sion “made-work” idea 
gone scientific. Such jobs 
are not temporary make- 



Top, research students teat 
strtneih of I-btom in effort to 
cTcuciop better to Retraction ns- 
terralf. To study bridge build- 
ing, students erected model of a 
Uetroit bridge, center. Below, 
'hrtfije scientist and student 
WOrJbr on project to mote plas- 
tics from mrtfc 



A LL sorts df Strange schemes were tried 
' during the depression to take men ofYf . 

Liu? relief rolls and put them back on pri- 
vate-industry payrolls. But perhaps the ; " 
most unique employment- idea now is be- 
ing carried out on a large scale in New 
: England, 

They are going job hunting in test tubes. ^ 
Under the leadership of Dr. Karl T. Comp- 
ton, President of the Massachusetts Insti- 
tute of Technology, leading scientists and - 
Industrialists have organized the labora-* 
lories in colleges, manufacturing plants, " 
and independent research agencies in a v 
program which creates new products and 
V> thus not only restores jobless men to 
steady work but also makes new jobs 
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with 2,000- diameter magnification. Be- 
iou 1 , thrrtcen-faat propeller creates 
4nn-m de winds in tunnel 

^H\ rt * 

shifts* They iue perman ent. 
They yield real sal aries. 

A Harvard student in the 
physics labors tory had been 
studying polarised light. One 
day absent-mindedly he drew 
a lead pencil across some 
stretched rubber. In a flash it 
gave him an idea which he de- 
veloped into a new form of po- 
larized glass* which eliminates 
sun and headlight glare. Now 
he runs a big factory making 
the new product. 

A Northeastern student dis- 
covered a new scientific way of 
making pies, A big bakery 
hired him as superintendent. A 
South Sudbury student did 
some research work in low- 
velocity air flow, A fan factory 
gave him a job to manufacture 
his product. A Massachusetts 
Institute of Technology profes- 
sor with the aid of students de- 
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'on- 

r oiling air streams, was 
iven charge of carburet- 
er development in an air- 
craft factory. 

The Massachusetts state 
college has developed nu- 
merous uses for waste 
farm products. A young 
scientist in NewtonvOle is 
using skim milk for traf- 
fic-line paint. Wentworth 
institute students made 
obs for themselves in the 
airplane industry through 
research on gyroscopes. 
Researchers at Rhode Is- 
land state college are 
making new plastics from 
in Ik, University of Maine 
boys have extracted oil 
from balsam needles. 

Universities are not the 
only places where jobs are 
being created New Eng- 
land alone has 1,200 agen- 
cies handling* in- 
dustrial research 
oblems ranging 



seeking improvement a on masonry m 
ti laboratory. Center, testing ratio 

of VitSi ffi f to night MiViJiiess- Right, 
waterpower testing mmhint built by s(ti- 
of irrigation as « rtst^reft m-obtem 

oped an Jn visible rum to 
read ovef^glais. It made new 
bs in the camera lens, window- 
ane, watch-crystal and glass 
dustry. Students at Norwich^' 
niversity produced a new type 
e that bums gas given of! by 
uming waste wood. It is far hot- 
r than the old-fashioned range. 

A college boy at Worcester 
oly technic Institute tackled a 
lighting problem which had baf’ 



fled exp* 
invented 



licnced engineers. He 
tiny glass glow lube 



which insures prompt starting of the new 



fluoresce \ 



it lamps. Another did such val- 
uable research w T ork in shoe machinery 
that one of the biggest manufacturers in 
America set him to work after he finished 
college. One of his classmates developed a 
lubricating oil and was hired by a big 



petroleum corporation; another, who dis- 



from aerodynamics to yeast chemistry. 
Over 300 private research firms have cre- 
ated new products and new jobs in the 
fields of rubber, paper, petroleum,, phar- 
maceuticals* chemicals, paint* glass* rayon, 
plastics, soap, food, casein products, ink, 
paper, and electrical equipment. 

Almost every big manufacturer main- 
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a research depar tment. A chemical Compression ‘Bomb’ ExertS 



discovered a chemical oil that is re- - - — ^ 

olive oil as a lubricant for ^ 3,0U0,0004 J OUnd Squeeze 

substance t; 
and ^ 

makes them as clear as a glass of 
Another firm made a wood plas- 
with a basket weave that is making new< 
in the aircraft* cigarette holder* and 



industry. An inventor developed a 
light" lamp in which a twenty -five - 
-fluorescent bulb gives a light equal 
that of a conventional 500- watt lamp. 
Re.searchers deviled a motoring pump, 
the size of a quarter, which forces 
tiny jets of “man-made silk” fluid to spin- 
nerets, These spin threads half as thick as a 
human hair. Accurate to 25/1,000,000 of an 
inch, these pumps are essential to the 
rayon and similar textile industries. 

These new ideas not only provided new 
jobs in the factories but brought new mon- 
ey to old salesmen and gave a new line 
►j* goods to new salesmen. It was “Yankee 
( * ingenuity,” the inventive genius of such 
men as Elias H owe, Eli Whitney, Alex- 
rte nd or Graham Bell, Charles Goodyear, 
p {Samuel F, B T Morse, and scores of others, 
which originally gave New England its in- 
dustrial supremacy and literally created 
millions of jobs. 

The depression and other economic con- 
lditions forced New England history to re- 
peat Itself and today the section has gone 
in strong for Yankee ingenuity— modern- 
ized, scientific, and streamlined. It is in- 
venting its way out of economic difficulties. 
It is making gold in its laboratories by 
making new things which will bring money 
across the counter* 

Although the northeastern states were 
filled with public ahd private research fa- 
cilities during the ^ast score of years, the 
little manufactured either didn’t know 
about his opportunities or was unable to 
utilize the scientific knowledge of his big- 
ger competitors. Yet three-quarters of all 
New f England manufacturing is done in 
plants with the average payroll of fifty 
workers. The average American factory 
bites forty -three workers. 

New President Compton’s scientists and 
industrialists arc teaming to give a break 
to the little fellow as well as the big cor- 
poration. Public and pm^ate research in- 
stitutions cooperate for the mutual benefit 
of the region. They are swapping ideas, 

(Continued to page 1&2AV 



f *Cu5cade bomb ,r able to produce £ f Q00 t D90 pound* 
pressure gives clue fo conditions deep in the earth 



To duplicate pressures existing deep in 
the earth, scientists at Carnegie Institution 
in Washington have constructed a “cascade 
bomb H They believe to be capable of devel- 
oping 6,000,000 pounds to the square inch. 
This is the approximate pressure 745 miles 
within the earth. The first experiments 
with the apparatus, however, were stopped 
at 3,000,000 pounds, or 200,000 atmospheres 
— half of its potential capacity — because 
the pressure gauge was not calibrated be- 
yond that point Nevertheless, it squeezed 
table salt so tightly its volume was de- 
creased by one- fifth. Further research 
expected to reveal other secrets of what 
happens to matter’s properties under the 
earth’s terrific crushing forces. The 
bomb is a pair of pressure 
inclosed within the other. The inner 
her is suspended in a kerosene-like oil 
der a pressure of 255,000 pounds. This pres- 
sure appeal's to strengthen its steel walls 
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and permit it to withstand extreme Interi- 
or pressures created bj/ a tiny plunger. 
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Powerful ‘Liquid’ Bo mb its 



at left is an 
erg/lt-Ouncc charge O f 
liquid oxygen-carbon 
shattering pile at fof5 
during demonstration, 
while newspaper cam* 
e r a m e n and other 
spectators looked an 
from behind parapet 
of sandbag** Below* 
the inventor displays 
large aen'a! fcorFift, One 
of its advantages in 
wartime is the avail* 
ability and feu 1 cosi of 
hoi h liquid oxygen and 
Carbon, main ingredi- 
ents used in explosive 
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Huddling behind a barricade of sand- 
bags, spectators recently witnessed tests of 
a liquid oxygen-and -carbon bomb devel- 
oped by Lester P* Barlow and his colleague, 
B* G. Holder er. To show that fire and 
shock will not explode them, bombs were 
- T burned, rifle bullets were fired into them, 
they were shot out of a trench mortar 500 
feet into the air, and shot against a steel 
J plate so they ricocheted 300 feet But when 
an eight- ounce charge was detonated by a 
blasting cap under logs, it reduced them to 
matchwood and hurled fragments high in 
the air* According to Mr* Barlow, the ex- 
plosive, which is made by soaking carbon 

OQO * . -vn ***1 



and other secret substances in liquid oxy- 
gen, does not deteriorate until about thirty 
hours after saturation, While liquid oxy- 
gen explosives have been used for many 
years, the inventor claims his bomb has a 
great killing potency, which U said to re- 
sult from unusually powerful pressure 
waves. Another advantage claimed is low 
cost of manufacture, said to be four and 
one-half cents a pound, 
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Ball Parks* Floodlamps Could Light Bij> City 

To turn night into day WM 



for night baseball, three 
additional major league 
fields have been flood- 
lighted this year. To 
make reflectors for the 
2,464 new lighting units, 
10,000 pounds of alumi- 
num were spun a fid 
processed at the West- 
inghouse plant — enough, 
to form a metal covering 
one -sixteenth inch thick 
over nearly seven acres. 
Visibility in these parks 
—Sportsman's field at St. 
Louis, New York’s Polo 
Grounds 



d Pittsburgh's 
Forbes field — will be 700 



Machinist is mirrored in highly polished surface of 
aluminum reflector dish, above t being span in lathe. 
Left F floodlamps ready to be installed at bolt parka 



times better than in the brightest moon- 
light, and fans in all parts of the parks can 
see the ball in play, When each reflector is 
fitted with its 1,500-watt lamp, the com- 
bined output will approximate 36,960,000 
watts, enough to light all the homes in a 
city of more than 500,000 population. If the 
light from all these lamps could he concen- 
trated into one beam it would total 554,-p 
000,000 candlepower, *' - 



Synchronized Auto Map Unrolls as Speedometer Turns 

Advance information of the road ahead 
is revealed by a scrolled road map that un- 
reels as the automobile travels, being syn- 
chronized through a speedometer attach- 
ment As it rolls past a “window/* the map 
indicates the approach of road markers, 
landmarks and points of interest, also fore- 
warning the driver of hazards such as 
sharp curves, dangerous crossings and 
steep hills before the usual warning signs 
are encountered. Distances are marked 
clearly in miles, and it is easy to reckon 
the mileage between two points. The tape 
travels an inch per mile, and can be stopped 
temporarily if detours are made from 
charted course. . 
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Highway map froi/efe past uundam, keeping pace 
ty<th progress of car by speedometer attachment 
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Mechanics check comber and toe-in of a ta-Ctr's front -wheels, top . Ifefour, of left, a neu ) 
rydoAur is given a fitting on last yeor*s Winning Maserati car; right, new Offenhauser 
enjTJn^- for Joe Marks has enlarged cranhcaSt presiding more air a\ntJ better circulation 



QRIV1NG skill will count as it never has 
before when America’s thirty-three 
leading drivers roar past the starting line 
in the annual 500-mile race at Indianap- 
olis on Memorial Day, 

Last year’s race, in a way, was simply a 
mechanical try-out for the race this spring. 
The same rules apply and with a few ex- 
ceptions the same cars and drivers will 
compete. Weak oil lines, faulty radiators, 
and other "bugs” that were revealed in the 
last race have been remedied. Fewer cars 
should have to make pit stops except to 
pick up supplies. Sixteen cars failed to fin- 
ish last year because of mechanical trouble. 



Year by year the pace has been getting 
faster. Barring accidents that will slow the 
race down, the winner this year must av- 
erage close to 120 miles per hour to win. 
He will really have to drive several miles 
per hour faster than that because the av- 
erage speed includes time out for pit stops. 
Competing cars arc powered with four, six, 
eight, and sixteen -cylinder engines. 

Drivers reckon that it costs nearly a lap 
to make a pit stop and because of this the 
four-cylinder cars have an advantage the 
others don’t enjoy. The four-cylinder cars 
run from ten to thirteen miles on a gallon 
of fuel, the eights get seven or eight miles 
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per gallon, and the cars 
that bum alcohol instead 
of gasoline average four 
or five miles per gallon. 
Cars in the race have en- 
gines ranging from 200 
to 350 horsepower. 

With the emphasis on 
driving skill, six car 
owners are entering 
teams of two or more 
cars this year. An owner 
may tell one driver to get 
up among the leaders and 
stay there os long as he 
can, while the other driv- 
er is told to act as safety 
man and to drive a more 
conservative race, trail- 
ing the leaders but ready 
to slop up his pace if 
anything happens to his 
team m a to. 

Joe Thome, owner and 
driver, will be in the seat 
of his un supercharged 
six-cylinder 270- cubic 
inch racer. Thorne s see- 
end entry is a six, 
equipped with a special 
supercharger that was 
built last winter. 
Thorne s team of drivers 



and mechanics travels in 
a special fourteen-ton 
capacity truck and trail— 



Top, itftt crankcase and Crankshaft of fight -cylinder engine. Right, Ital- 
ian-built Maserati driven by H^ii&ur Shaut inirni ■alcolioJ-tiase fuel and 
is Supercharged. Beiaw, an early tune-up of rear-engine, foar-wheei-dnVe 
car u'iffi Harry Miiter, owner (left), George Bailey, driver (right} 
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er with room inside the trailer fof| 
three race cars. Tracks run up on 
^ the low roof where a small pleas 
1 arc car and a light truck may alss^ 
be carried, 

Fred OfiEenhatiser has built a 
; new 200 -horsepower , four-cylin^ 
der unsupercharged engine for Jof 
M: n Lji-xtf Hury. Ind. The new en-v* 
* gine has a special enlarged crank-^T 
t case that provides a larger volume* 
i of air as well as better circulation^ 
in the crankcase, The engine nN- 
mounted in the chassis that was ^ 
fifth place last year, 



\ running in, 

v , "With two laps to go, when a ban” 
I bearing broke in the gear trains 
putting the car out of the racg. 
The engine has two Winfield car-^ 
^ buretors of a new deafrm, of the 
j downdraft type and using two 
floats each instead of one. 

■' The fuel capacity of the car* of 
^ twenty -seven and one-half gal- 
lons, is divided between a tank 
mounted conventionally behind 
the drivers seat and a special tank 
built around and below the drive 
shaft. This combination keeps the 
weight low and prevents the surg- 
ing on the turns that may happen 
when the fuel is carried in one 
large tank. Frank Del Roy t mech- 
anician for the Marks team, has 
mounted the oil tank between the 
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T housand and <wk putts at sixteen-cylinder engine, top, are disassembled before race for 
inspection and rebabbitting of bearings. Center , tfsitfmbjmf the More rati racer. Joe FA urns 
hauls three race cars in trailer (bottom), loads pleasure car and light truck on roof 
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Mike Boyle teem. Shaw’s car, the 
1939 winner, is being thoroughly 
checked over and inspected in In- 
dianapolis. It is a Maserati ma- 
chine built in Italy, All parts 
required for it had to be imported 
from the Italian manufacturer or 
specially made in this country to 
metric dimensions. Among the 
changes incorporated in Shaw's 
car for this year are an improved 
radiator, installation of Amer- 
ican-made hydraulic shock ab- 
sorbers on the rear, and additional 
ventilation for the drivers cock- 
pit. The Maserati, being super- 
charged, burns an alcohol base 
fuel, and experiments to improve 
the fuel mixture for better per- 
formance are under way, 

Horn's front-drive, fourth-place 



frame hornsln from 
tor, with air-cooling tubes run- 
ning through the tank that pull 
the oil temperature down twenty 
degrees or more. The car is 
equipped with hand-operated 
mechanical brakes on all four 
wheels and foot -operated hydrau- 
lics on the rear wheels. It will be 
driven by Tommy I knnershlitz. 

The second ear of the Marks 
team is a sleek racer powered with 
a 255- cubic -inch Offcnhausen It 
will be driven by Duke Nalon of 
Chicago, Both of Marks* entries 
are owned by “Grandma” Falcioni 
of Gary, a sixty-two-year old 
feminine racing fan who has 
watched her own cars compete 
since 1932. 

Wilbur Shaw T Chet Miller, and 
Ted Horn are the drivers in the 



r?A 



winner in 1939, has also received 
a number of changes directed to- 

(Centiiiiicd !«■ page 139 A) 



Joe Marks* Gar f top .1 carries fuel in underslang tank around 
shaft and another tank aver rear wheel, s, keeping center 
nf gravity low. Left, Leafs Tornti on SI trial spin* Below, three- 
story stand hi jilt by Spectators at Indianapolis r«ce 
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High-Speed Flash “Freezes” Swimmers in Air 




At the tense moment of their flying start 
in a free- style race four swimmers were 
'‘frozen" in the air by the high-speed 
camera. The picture was taken at an ex- 



posure of 1/100,000 of a second, using the 
ultra -fast flash process developed by Prof* 
Harold E, Edgertun at Massachusetts In- 
stitute of Technology. . 



U TkA/'^ 

|(_M Boat Engine Built of Old Auto Parts for Less than $100 




Lacking the means to buy a suitable en- 
th i rt ee n - an d - on e - ha If foo t 



thei 



<3 - 



I respecting speedboat engine, idt/i tU > 9 opposed cylinders, that 
wps built frQ rn HJfctf aUtvmPbii* partv pI ^ SlQO 



speedboat, two enthusiastic racers had to 
tic [mi id on their talents to design and build 
a twin -cylinder opposed inboard 
engine at a cost of 100 dollars, us- 
ing as many old auto parts as pos- 
sible. Taking eight months to 
complete the engine measures 
eighteen inches from tip to tip of 
the crankshaft, weighs 200 pounds, 
is capable of winding up 3,500 to 
4,000 revolutions, develops fifty 
horsepower and drives the craft at 
more than forty miles an hour. Its 
small size takes up little more 
room than an outboard, and plac- 
ing it farther forward makes the 
boat trim better. Cylinders, with 
walls made of iron pipe cut ver- 
tically and. welded to size, have a 
three and seven-eighths inch bore 
and a four and three -eighths inch 
stroke, the pistons being a heavy- 
duty type with four rings. Large 
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valves with seven -six- 
teenths inch lift* added to 
high compression heads 
of cast aluminum, pro- 
duce a hopped -up engine 
which will do everything 
required of it for .small 
boat racing. The crank- 
shaft, specially 
to fit, is from an old auto 
mobile engine, and 
crankcase is made of sheet 
steel with welded 
The engine is 
by a full-pressure oiling < 
system and cooled by a 
water jacket, with a sup- 
plementary finned water 
line through the crank- 
case for additional cool- 
ing. A small centrifugal 
pump takes water from 
outside the boat. The only 
new parts which had to 
be purchased include car- 
buretor, pistons, oil gauge 
and distributor. 



Furniture Hangs from Walls 
an “Upside-Down Room 



Pipe Cleaner Artist 
Models Carriage 
Like Cinderella's 



Among the many nov- 
elties made from pipe 
cleaners is a miniature 
vehicle that its builder 
calls Cinderella^ car- 
riage, This pipe-cleaner 
“sculpture” was exhibit- 
ed at a recent hobby show 
in New York. 



ft doesn't seem right* but all is in order if you get the right slant. Hare 

a model is being ‘'seated** i> tapsy^ t u ri ? y room af architectural chow 



Startling feature of an architectural show recently was an 
“Upside-Down Room,” Everything was topsy-turvy — al- 
though, if you could stand horizontally » things were in per- 
fect order and taste. The furniture was hung from walls 

and ceiling, a model sup- 



Nothing hut pipe cleaners were used frt eonsfruetrnfi‘ this "open work?* 
model of Cinderella's carriage recently displayed at hobbyists' exhibit 



posedly seated on a lounge 
was actually on her — *or 
its— -back and a spiral of 
wire projecting horizon- 
tally from an ash tray 
represented up-coiling 
smoke from a cigarette, 

tlRadio engineers say a 
single television antenna 
could serve the entire 
United States if it were 
located in Nebraska and 
its top were 300 miles 
above the ground. 

V*-*'''**'*'*} 4 '' * jgja 
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T^HERE are $60,000,000 worth of io- 
* dine and 250,000 tons of bromine, 
among other ingredients, in a cubic mile 
of ocean water. AH known elements in- 
cluding gold and radium are found in the 
sea. Yet minerals are only part of its wealth. 

“The world’s fisheries alone earn more than 
thirty billion dollars per year and employ 
nearly twenty million people/’ declares Dr. 

Claude E. ZpBell of Scripps Institution of Ocean- 
ography at La Jolla, Calif. “If the vast natural 
resources of the oceans were fully exploited many 
more millions of people could be employed. New 
uses for marine products and new ways to extract 
them economically from the ocean are being studied 
with this in mind.” 

Already mankind is using an imposing list of sea prod- 
ucts* Millions of tons of salt are extracted annually, and 
thousands of tons of bromine are recovered to be used as an 
anti-knock ingredient in motor fuels* Iodine and potash are 
taken from kelp instead of directly from the water because the 
seaweed stores these minerals in high concentrations* 

"The greatest wealth of the sea is not in its mineral resources, 



Lot£c marine * p*cifn*fii Sfl 
FflpfdrtJ with harpoon ffufi, left ; 
old-style rifle is used to sorry 
heavier powder charge. 

meter for measuring velocity 
uhd. direction af aceo.n currents 
fiWps predict location of fi&h. 
BeloWf tundirz ■ p load of help 
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Kvlp feotre** field fa stem by huibn 
nr "rtoqftfj-js/' a bttvv, ding i djj ef /iv r 
flf tips until strong rnau^ to with- 
stand rough sea* Diver, right t car- 
ries. gif bat tffi on back, rind Wrights 
'>rt hdt while studying shallow- 
Wotvr Uora and tauna^ Helow, tak- 
ing aboard n flirt fait **f nih 



including the oil deposits below it* but in 
its natural productivity/' Dr, ZoBell says. 
“Only the top few inches of earth are pro- 
ductive yet photosynthetic plants grow as 
deep as SO A feet below the ocean s surface. 
There is never any drought in the sea. even 
temperatures prevail, and the water is a 
perfectly balanced nutrient solution in 
which marine plants flourish* 

“In the seas grow S,00Q kinds of marine 
plants that range from floating microscopic 
'ocean pasturage’ on which certain kinds 
of fish feed, to giant kelp that grows as 
long as 300 feet. Seventy different kinds of 
marine plants are eaten in Hawaii, We are 
just beginning to appreciate the value of 
marine vegetation/' 

The harvesting of kelp is a major indus- 
try that produces nearly half a billion dol- 
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Top an d Tt£ht t trap* tar small argon turns p $ed bjj 
fish as faod t abundance of organism* presaging pres- 
ence at fish* Knltum, hauling in a big catch 



tant ingredient in some malted -milk drinks 
and improves the quality o£ lacquers. 
Agar-agar from certain red algae is used 
in confections and medicinal preparations. 

Excluding insects, four- fifths of all the 
animals known to man live in the oceans. 
These include 15,000 species of fish, 40,000 
species of mollusks, and nearly as many 
Crustacea, Food, fertilizer, cattle feed, 
sponges, leather, industrial and medicinal 
oils T pearls, corals, and whale products are 
only a few fishery products. Fish is always 
an important item in the national diet and 
the consumption of fish usually attains a 
peak during war years, as during the last 
World War when meat prices increased. 
Oil from the livers of many fish has high 
medicinal value. Shark oil is used in man- 
ufacturing soaps and paint, and oil from its 
fiver has recently been found to have de- 
sirable medicinal properties, so that the 

(Continued to poffo 130AI 
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lars worth of products annually, 
is used as paper pulp and insulation and, 
in Europe and Japan, as fertilizer. 

One- company ihJ^v^sts 100,000 tym* of 
kelp a year olT the California coast, using 
sea-going mowing machines to cut and 
gather the wide fronds that lie on the sur- 
face, The high vitamin and mineral con- 
tent of the dried product makes it a desir- 
able tonic and beneficial as a supplemental 
food for cattle and poultry. Extracts from 
kelp are used in breadstuff’s, infant foods, 
in soup, condiments and relishes. Alginic 
acid extracted from seaweed is an impor- 
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Airplane Muffler Has ‘Safety Exit’ for Backfire 



Tests of an airplane ex- 
haust silencer just devel- 
oped indicate it will cut 
engine noise by as much 
as seventy per cent, Tried 
on the exhaust of a se- 
dan- type private plane, it 
made the cabin as 
ns that, of an insulated 
liner. A trap door on the 
silencer opens autonurt-t 
ically in case of backfire, 
rendering the muffleV 
“ blowout proof.” 
this automatic feature, 
the door also can 
opened by the pilot as a. 
cutout. The weight of the., 
entire mu filer installation 
on a plane with fifty to 
1,000 horsepower 
ranges from eight to 
twenty- three pounds. 



At top, exhaust silencer 

is installed on « 20Q-* 

horsepower Cabin plane, 
which if jtkhJc us quiet 
as an insulated air liner. 
Below, dote up of afv 
ty” door which opens in 
case of backfire 



Automatic Fire-Fighting ‘Bomb’ Thrown Like a Grenade 




Thrauin info a fi«j the glass **hand grenade** breaks and releases a eland 
of gas that smothers flamer but does not rn/ure furnishing* Qt papers 

(2> m , 



■ nan? 

\7 



Vh. 




/ 



ni 



Hurled like a hand 
grenade into the dames, a 
glass “bomb” bursts anti 
drenches the lire with 
liquid that b e c o m es a 
smothering gas, harmless 
to rugs, fabrics and pa- 
pers but a powerful agent 
against flames. Besides its 
usefulness as a hand ex- 
tinguisher, it has an auto- 
matic feature -that makes 
it a “robot” watchman. In 
its non-rusting metal 
handle is a coil spring 
held by a fuse; when heat 
melts the fuse, the spring 
throws a projectile against 
the glass, breaking it and! 
releasing the fluid. 
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Plexiglas :, a crystal -clear acrylic resin* An 
exhibition of his work, at The Franklin 
Institute of Philadelphia, includes frogs, 
butterflies, insects, vegetables, fruits, How- 
ers and grains. They are preserved In their 
natural forms and colors as faithfully as 
nature has preserved insects in 
amber, some of which have been 
found to he thousands of years old, 
Spe c : rn c r. s are d e h y d r a t e d by 
I wash t fig with alcohol or drying in 

■ air, then imbedded in the resin 
while it is in a sirupy state. Part 

I of the process sometimes is car- 
ried out under a vacuum m order 
H, to present formation of air bub- 
8 blcs before the Plexiglas solidifies. 
Ef The block* which is clearer than 
B g \ ass, t r a n s rn i ts c o lor s in their tr 11 c 

shades 'and the material may be 
I -■ ! . ; i " ■! r" lorfe shape, if desired, to 
d ; |0 magnify the inclosed object. This 
- ■ mi--l''iof[ of mounting specimens is 
H expected eventually to take the 
place of the, familiar rows of jars 
filled with alcohol and form aide - 
Hyde now ia use in medical and 

■ other schools 



Above, t cif (inf ula spider 
and bullfrogs preserved 
in crystal-clear blocks 
under process many 
times taster than ne- 
ture*t method of pre- 
serving insects in am- 
ber* Right, another group 
of ffiti imcnv, in disks of 
.5 u m - l’ /rrcrffriag that per- 
mits close inspection 



Synthetic jSilk and Wool Fibe 

Strong synthetic /JBets* whiefd danfbe 
made to resemble wool or natural silk, de- 
pending on production methods, hayebeen 
manufactured from soybeans by JhpaTlStfe 
chemists. Patent claims for a silklike fiber, 
_ac o&rdIhg to scientists In this country, are 
rTD OveL but woollike fibers have been cre- 
ated o^eilmen tally from /soybeans in 



cif the ice of the arctic and antarctic re- 
gions were melted it would raise the sea 
level fifty or sixty feet the world around. 
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Air School Trains Stewardess for 



XUsjU ^ 

Job in Sky 




re£is(Fr«J nurj^s nn- 
sU'er morning roll Cult, ab^iv, 
at American Airlines training 
school for stewardesses at 
LaGuardiq field f Sew 
SL'Ireuf louts seven ufcrlr,s and 
students m ust pass rigid ex- 
aminations to qualify for jobs 
in the sky. Scene ubovtr in in 
a big hangar where Ameri- 
can's “Flagships'* are groomed 
for transcontinental flights; 
here the candidates for stew- 
ardess positions are shown 
the cockpits, told the pur- 
poses of controls and instru- 
ments and instructed in the 
principles of flight so that 
they tttuy answer quest ions of 
passengers intelligently^ In 
circle, instructor «i#* a 
" mock-up ” of buffet survive 
on an air transport to demon- 
strate r o li f ■ fit’ of serving meals 
m the sky. At left , an opera- 
tor in the control tower ivf 
ft' eii’ York Municipal Airport 
explains radio ranges 



To he of service ffl pas se n g er$ or f a 
sky liner, the stewardess must know 
her company*^ routes and connec- 
tions thoroughly. Ahoifi, a sliirffnf 
draw s A merican Airlt/res 1 mop from 
memory^TtymbaLsMtfieuling cities on 
routes. At top, tight, u group Studies 
l ink Trainer, used by student pilots 
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Coin-Operated Duckpin Alley Resets Its Pins 




Top, heaving bdi dawn automatic iucn^in alley, and, 
at left, scare-sheet desk with pash buttons at top 



'M'bU 

double Bicycle 



No pin setters are required to attend to 
an automatic duckpin bowling alley, oper- 
ated by push buttons, after a coin is insert- 
ed in the slot. The ball is returned auto- 
matically after it has been rolled down the 
thirty -foot alley, and the toppled pins are 
lifted out of the way, a scoreboard above 
lighting up to indicate which pins were 
knocked down. To reset the pins, the play- 
er merely presses one of the buttons on. the 
ih desk" that holds the score sheets. 



for the Family Replaces Car in Wartime 



There’s no back-seat 
driving on the double bi- 
cycle introduced as a 
family conveyance in 
Italy, where gasoline in 
wartime comes high. In- 
stead of the tandem seats 
of the old-fashioned ' bi- 
cycle built for two/’ the 
new style has cushioned 
seats mounted side by 
side, steering wheels in- 
stead of handlebars* and 
share- the- work pedals* 



C Exceeding the speed 
limit was blamed for 3B.5 
per cent of the fatalities 
and 22.5 per cent of the 
injuries In 1939 traffic 
mishaps, 

a* iOvaaa^ 




There's no gas to buy when this Italian family goes for a 4 wirt*bthe ride 
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Curved Reflectors Put New Angles on Light 




£ i n c * the t hi r 
century B.C., man 
hot used reflfC- 
tors to multiply 
hght, but only t n 
thts electric age 
have curved sur- 
lace.H been devel- 
oped tot u'isf tight 
info- ptrdiffns for 
special ® nd i, 
Semif ircu/af re- 
t lector section 
above, left, if 
used fn c 0 rtc e ji- 
-itrate light rrot far 
from source. Up- 
per right, elliptic 
col reflector with 
fens ot its toe US. 
vhtiLtiflj hoW 0H- 
t am a hit c head* 
lupip rocu.st'i 



Center* a tew spe- 
cialized reflectors 
for outdoor light- 
ing. M pdel*x **hat 1 1 
if « reflector for 
alley light, bent 
to keep tight out 
of bedroom win- 
dows, Bottom, 
left, elliptical re- 
flector with tens 
tmf of focus pro' 
ifirccs this effeef ; 
railroad signals, 
many spotlights 
un d traffic lump* 
have elliptical re- 
Hectors* “Rising 
sun," befoiu, is a 
section of sodium 
floodlight reflector 

Pbotw from 
General Electric Ca 
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entisfs of the Scripps Institution of 
Oceanography* L!T J oirar'C alif.* 
took-a“S3ifiple with a coring tube 
that penetrated twenty-five feet 
into the ocean floor. Dr. Claude E, 
ZoBell* research director* ex- 
pressed the theory that the bac- 
teria had been buried beyond the 
reach of free oxygen for more 
than 1,000 T 000 years, and since 
they were of the aerobic type re- 
quiring oxygen to sustain life, 
theorized they must have lain dor- 
mant through the long period un- 
til the coring tube reached them. 



Portable Floodlight Tower 

Carries Its Own Generator 



Waterproof Trouser Legs 
Keep Entire Suit Dry 

This years spring rains saw 
the debut of tho '’raincoat with 
pants” for men. Knee-length 
trousers made of the same water- 
proof material as the coat are at- 
tached to the skirt of the coat by 
snap fasteners, and slide fasteners 
from ankle to knee make the pro- 
tective trousers easy to put on and 
take off. The legs fold under the 
coat or may be removed entirely* 



Part able floodlight ttfUJ* d by f reefer* if not dependent f Ji« 

poujer lines since if ctrrriej if* octm electric generator 



Bacteria Brought Back Alive 
After MillionATear Sleep 

Bacteria that may have been in a state 
of suspended animation for a million years 
or more were recovered recently when sd- 



Waierproof coverings for I be froicscj- legs are <lt 
t ached to rttincOfl# by snap fasteners 
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Camera Sees Inside a High-Pressure Turbin^ 



What happens when a high- 
pressure steam jet traveling 1,500 
miles an hour hits a ttirb no blade 
making 3,600 revolutions per min- 
ute can be seen on the ground- 
glass screen of a viewing device 
that bus given engineers their first 
glimpse of the heart of a turbine 
in action. W est i n g h ouse fengtn o g | ss 
built the viewer into a special tur- 
bine to watch the behavior of the 
tur bine blades under 3*250 pounds 
steam pressure -*t SjOD degrees 
Fahrenheit, hot eSoutth to melt 
lead. Experiments indicated the 
blades vibrate at a rat^pf 126,000 
times per minute. To record the 
vibration photographically, the 
beam of an arc light w*as deflected 
by a mirror into the rotating tur- 
bine shaft, reflected through the 
blade toward a curved mirror on 
the end of the blade and then to a 
ground-glass screen where a cam- 
era taking tw T o pictures per second 
caught the pattern of vibrations 



Diagram indicates hour op- 
tical viewer pftnns into 
turbine t above tuidT left) re- 
cords vibration pattern. 
When the turbine furn-s 
urit/rouf vibration, the light 
describes a circular path; 
when there it vib rat iort„ 
or appear in 

the circle 
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Non-Collapsing Ironing Board tits into a Wall Bracket 



m Taking up less floor space than the col- 
lapsible type, an ironing board just intro- 
duced fits into a permanent wall bracket. 
There are no legs or braces to interfere 
with the work, and the bracket and retain- 
er are built to withstand heavy pressure. 



C Of a world total of 44,542,137 motor ve- 
hicles registered during 1939, the United 
States had 30 T 180,224 ? Europe only %463,293. 
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Directional ‘Mike’ Is Varied 






at Turn of a Switch 



• J 



has devised a pocket-sized tube containing 
just enough oxygen to keep the pilot alive 
on his way down through rarefied air until 
he reaches altitudes where there is enough 
oxygen to support human life. Further 
protection for high-altitude fliers is given 
by a sponge-rubber valve now being used 
on oxygen masks. The new rubber valve 
does not freeze in the cold upper air as 
metal valves sometimes do* J „ * 



utotnatic Storage Water li 



Automatic Storage 

Fir 



eater 



Diagrams indicate by light-fo-ctarh irarifltionS how 
microphone ( top I in field of sensitivity 

Sounds coming from any chosen direc- 
tion can be picked up at will by the newest 
type microphone* By merely adjusting a 
switch at the back of the "mike,” it can be 
made sensitive to sounds emanating from 
any single direction or a combination of 
directions, while unwanted sounds from 
all other sources are suppressed. This per- 
mits the instrument to be adjusted to suit 
the acoustic characteristics of individual 
studios or locations* 



For the 
apartment 
limited space 
is an automat 
storage wate 
heater that can b 
concealed in sc* 
compartment un- 
der the sink. It ha?° 
a s n a p-a ction 
thermostat with built-in dirt trap, and 
easily regulated to provide a supply of hot 
water at any desired temperature* 

* ^ 

Wall Rack for Drying Clothes ** 
Folds Out of the Way 

Little space is required for a drying l ack” 
for clothes or towels which folds into a 
wall-mounted case. Extended, it offers^* 
fifteen feet of drying surface. All metal 
parts arc plated to prevent rusting* 



r 



f 

ir 

' t 



X 3 Fliers Carry Oxygen in Pocket 
for Leap from High Altitude 



Airplane pilots who li bail out” at alti- 
tudes of 35,000 feet would die from lack of 
oxygen if they had no emergency supply. 
Dr* Walter M. Boothby of the Mayo clinic 



Fifteen feet of surface are ova r lab le when this dry- 
ing retch for clothes and towels is pulled out 
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T^HERE is one war that never ends. 

1 It is a war in which every mart, 
woman and child Is engaged — the 
war against worms, beetles, roaches, 
spiders, ants, locusts, borers, fleas — 
and the thousands of other insects 
which rob, bite, and kill us. 

Within recent months a new weap- 
on has come into use in that war. a 
weapon which carries the possibility 
of controlling the world's pests with 
a, few puffs of colorless liquid— there- 
by saving untold millions of dollars 
and once and for all assuring victory 
to man over his greatest enemy. 

That liquid contains billions of 
bacteria which are deadly to insects, 
harmless to men and animals. And 
behind the discovery of this bacteri- 
ological weapon is a thrilling tale of 
a small group of men fighting defeat 
and scorn, and at last succeeding in 



.Vformofl crjcJifli, above, cosjj 
millions of dollars annually 
in crop damage. Soon you 
may rid ymir dog of fleas 
t left t With liquid from of- 
omizfr containing insect* 
billing bacteria. Below, Rob- 
ert ftogtie tests sol at top 
used far culture media m in 
iL'fcich bacteria are groutn 
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turning nature s own weapons against her. 

It began when Louis Pasteur was almost 
driven out of one section of France because 
he suggested that silkworms were dying of 
a bacteriological disease. PasteuFs sole 
idea was to save the silkworms and so pre- 
serve one of France’s most valuable indus- 
tries, but he later hinted that if bacteria 
could kill useful insects, they might also 
kill harmful pests* By that time Pasteur 
was famous, and both the silkworm grow- 
ers and the scientists bad decided he was 
right about what was killing the worms, 

But Pasteur never went beyond hinting 
that bacteriological warfare 
against insects might be possi- 
ble* That odd end of research 
slept until the French biologist 
d’Herelle picked it up and tried 
to kill ants with their own dis- 
ease. After succeeding with 
one type of ant, he concentrated 
on killing locusts. The locusts 
had been swarming over Yuca- 
tan, leaving desolation in their 
wake, when suddenly the 
swarm began to dwindle. The 
following year the attack was 
loss serious, the third year the 
locusts vanished. D’Herelle 
discovered bacteria were kill- 
ing them. After breeding the 
bacteria in his laboratory, he 
tried artificially infecting locust 
swarms in Argentina and Al- 
geria. The locusts were de- 



\ * \ 

stroyed, the ground lit- ^ 

tered with their blackened 

bodies. There the line of 

research stopped again. 

Years later Allan Dus- J 

tin of the Canadian de- * 

partment of agriculture** 

discovered that apple -1 ' 

suckers, which were de- *7" 

stroying crops in Nova 

Scotia, were being killed 

by a fungus disease* Thi$ 

fungus destroyed the body-* 

structure of the suckers,^ 

leaving mere shells filled 

with the parasites* 

r ^ 
Dustin decided to tajf**' 

leaves covered with the / 
infected suckers and fas- 
ten them to trees in or- 
chards where the insects 
were raging. Then trouble began. “Don’t 
fool with our orchards,” the ranchers 
threatened. “Maybe those bugs would kill 
us too*” 

But Dustin knew his fungus was harm- 
less to men and animals, and continued his 
efforts. Fin ally f he received permission to 
experiment on a few small orchards, which 
were being destroyed by the suckers. He 
pinned his infected insects to the trees — * 
and waited. 

A week w T ent by. In the untreated or- 
chards the apple suckers w r ere more nu- 
merous than ever, but in the orchards 



t 



At f op w Mr. 8 ague examines corn ttrorms he has just (moew/afed 
with bacteria ; on Walt is one of the huge insect models he collects 
as a hobby. Bottom r culture for raising bacteria is kept slightly 
moist by in bulb at base of test tube 
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art t ficia By i n fee ted with 
fungus the suckers ap- 
peared to be thinning out. 

In another week there could 
be no doubt: in the orchards 
which he had infected, the 
suckers were dying by mil- 
lions. Then a st range thing 
happened. The few re- 
maining suckers in the 
fungus-infected groves 
gathered in a swarm. Like 
human beings fleeing a 
plague -rid den city, they 
scattered. Dustin smiled as 
ho saw them go, for they 
were spreading the in fee- 
lion to ever larger areas. 

After Due tin and his 
pest-killing fungus, research on kill- 
ing insects with their own diseases 
dwindled again. Finally in 1936 Rob- 
ert Bogue t ah entomologist with de- 
grees ’from Johns Hopkins and North 
western, began to study whether 
bacteriological warfare was 
against many types of insects, 
thal time he has used bacteria to kill 
coni worms, grasshoppers, lleas, cock 
roaches, bedbugs, and a dozen other 
insects. And Ms bacteria remain per- 
fectly harmless to men and animals. 
As he says: 

“When people are skeptical, I just 

< Continued to 133A) 
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Top, preparing delicately balanced saline solution for bacteria culture. Circle, planting potitto bugs iff 
heart of potato i these bugs will be inoculated with bacteria to build up strength of insect-killing germs. 
Periodic destruction of ftothy Mountain locust, left , by natural bacterial disease, t u-'ns n clue aiding set* 
ence in its neut war on insects + Before, shipping, bacterid are dried and placed in capsules t right 
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‘Detectives’ Sniff Subway Air 






Sometimes an inspector stands on 
& r i i , TT ti station platform with bis coat 

to Sate guard Klders Health .draped over his head as a train 

coiner in. This excludes other 
odors, and if there is any gas it 
clings to the wool for a few sec- 
onds, ni^kipg it easier to detect. 

'Stratoliner* Model 
Tested in Wind Tunnel 

In order to study the perform- 
ance of the Boeing "Stratoliner" in 
controlled conditions' as near as 
possible to actual flight, a scale 
model one -tenth the size of the 
big lu ur-motored liner was con- 
structed at a cost of Si 6,000 and 
put through its paces in a wind 
f LUnnel, The model does every- 
thing but fly away. Its fuselage is 
filled with electric motors and 
other equipment by which the 
rodders, ailerons, wing flaps and 
elevators are remotely controlled. 
Each engine nacelle houses a five- 
horsepower electric motor driving 
13,8-inch propellers up to 20,000 
revolutions per minute. As the 
control surfaces are moved in the 
wind-tunnel tests* the engineers 
cur i read each change in position, 

'SfiiftA" tracAfng dam rt a> gas odor in subway $ a m et im t.s- drapes including tit fl-Lt.tit HI trfUsed. by the 

coat over his head to eanoentrate air for good whiff near train Wind, Oil the instrument board. 


















In New York subways 
four gas sleuths work in 
day and night shifts to 
detect gas leaks which 
might injure the lives or 
health of subway passen- 
gers, Tito “detectives” 
ride from station to sta- 
tion sniffing the air for 
the smell of gas, but rare- 
ly finding what they seek 
because of extraordinary 
precautions taken to 
avoid leakage. Some 
trains have a small win- 
dow in the front car that 
may be opened, and on 
others the sniffer stands 
on a platform between 
cars to get a whiff of tun- 
nel atmosphere as the 
train rushes through. 





Its engines and controls all 
ti $iratoliner^ t 



operated, fbrs scale model of Boeing 
of. $ 16,000 for feats 
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Battleship Model Helps Train Young Seamen 






British youths get their first training as 
future officers of the Koyal Navy by study- 
ing a working model of a battleship* Boys 
as young as thirteen years of age are in- 
structed at the naval college at Dartmouth - 
England, a training school for boys who 
expect to become midshipmen and officers, 



Above, group of alten,- 
tive students hearing 
tectum illustrated with 
mar hint* jnoJef a* battle- 
ship, At left, learning to 
hoist * f picket" boat from 
deck under guidance of 
nfrual 4a# tractor* 



Spring 



Pistol 



Stopping his car and 
reaching through the 
window each time he 
came to a rural subscrib- 
er’s box was too slow and 
arduous a procedure for 
an enterprising newspa- 
per carrier, so he devised 
a gun to shoot the paper 
from car to nqx. Rolled 
and secured with a rub- 
ber band, the newspaper 
is loaded into the barrel 
and pressed against a 
spiral spring. As he ap- 
proaches a box he slows 
to five or ten miles an 
hour, takes careful aim, 
pulls the trigger and the 
newspaper shoots into the 
box* The carrier rarely 
misses his aim. 



Newspaper from Car to Rural Box ^ 



Sjou.'ifi(f dawn but 



shoots newspaper into open 
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Photographing fingerprints 
on sa f* t ieftt with special 

caim^ti, tvhicb automoUcaity 
focuses to take f ul I-siie 
prints. Phatoqruph of ruh- 
hmr-hctt impression ca«r- 
pared w th burglar's hcei i 
be lour, brought confession, 
tiutlont, nneragraphte ph n - 
tagfuphif. of u dge of jimmy*' 
found «m 6‘Urf’fa#v and its 
impression »rt itfi'ndaaJ siU 



\\ 7 1TH impudent bravado the youth ad- 
mitted the iron bar was his* chal- 
lenged the Newark detectives to prove 
anything against him* 

“How long have you had it?” he was 
asked. 

He thought fast. He had bought the 
jimmy in a Newark pawnshop. Police 
checked up on those places, probably had 
a record of the sale; the truth might be 
safest. 

“Oh, about six months.” he said. 

The officer glanced at a typed memo* 

“And on the night, of October seven.” he 
accused, “you forced open the bathroom 
window at 2842 Blank street, stole silver 
and — - — “ here he read off a long list of 
missing articles. 

The youth blanched suddenly, but re- 
mained defiant. 
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Rieht . t* a m r n i ii & ^ 

suspected parcel tin* 
tfet e f ou f r 

matched fragments 
of button tram thief a 
oVvrc oat , antf fipon* 
fiaji bolt and wrench 
used for step of lad- 
der between build- 
ings. Bottom, pho- 
tographic t-acni of the 
Federal Bureau of In- 
vestigation 



“Prove it!” he challenged. 

The detective produced enlarged pho~ 
tog raphs of that bathroom window ledge 
and frame, plainly showing the imprint 
of a jimmy. He then produced 
transparent slides to the same 
scale, showing the tip of that 
very jimmy which the youth 
admitted was his. He fitted 
one photograph over the oth- 
er* Flaws and marks on the 
j im my m at eh ed pe r feet ly wi t h 
the marks made three months 
before. 

The prisoner promptly con- 
fessed that and a dozen other 
robberies* What else could he 
do? A criminal will go before 
a jury, match his wits against 
a policeman's memory, win an 
acquittal more often than not* 
But th is mechanical memory 
— the camera— is something 
be cannot combat. Years may 
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the prints. This is seldom 
done because it is seldom nec- 
essary. Confronted with that 
ktiid of photographic evidence, 
the criminal in a routine po- 
lice case usually confesses. 

Take another burglary case 
m Newark, where the thief 
broke a button of his overcoat 
while entering a house. Four 
pieces of the button were 
picked up at the scene. The 
dragnet brought in a collec- 
tion of known thieves next 
day, among them one who had 
a broken fragment of button 
clinging to his overcoat. 

Shown the pieces, he was 
contemptuous. “A black but- 
ton is a black button/' he said, 
“and a thousand guys might 
have busted one/' 

John Day, Newark police photographer, 
placed the pieces beside the bit still hang- 
ing on the coat. Not only did all pieces fit 
together perfectly, but the microscopic 
machine marks, made in cutting the but- 
ton, matched up in the enlarged photo- 
graph. One glance at the result brought a 
confession from the thief. 

The mechanical memory of the camera 









-ff-iirTi 

OF ATJWST,' 
9th ® School Sts. 
TTiITT^^a TAMS AS 



elapse between the crime and the 
day of reckoning, but the camera 
never forgets. Its record remains 
to haunt the criminal after time 
has erased the recollection of eye- 
witnesses, 

In modern law enforcement, all 
evidence is photographed, With 
an efficient photographic depart- 
ment, a district attorney might 
present his whole case in photo- 
graphs, calling as his only witness 
the police cameraman to identify 



Holdup victims Pxomin* file of pictures in effort to identify 
robbers, to p. Center, infrared photography brings flfeffifefe 
printing on an important bit pf evidence. At right, a pdlfB 
photographer makes a ^portraef” pf a murder uteapP n 
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is of great importance in preserving cvi- ^Policeman’s Pocket RadlO 
denee* The scene of a murder may change, N j ti 

materially between the commission of theS^_ XvGCClVCS UrCtCFS OH DCSit 
crime and the presentation of evidence in 
court* Furniture may be removed, blood- 
stained floors washed, buildings tom down 
But a photograph is a permanent record of 
things as they were* 

Even a few minutes may alter an impor- 
tant bit of evidence. In a recent murder 
witness arrived while the homicide squad 
was still investigating, volunteered that 
was talking over the phone to the victim, 
that the conversation had been interrupt- 
ed by loud voices, followed by a shot. If 
this were true it solved the crime, for the 
victim had shouted the murderers naan 
before he was shot. But the handset phone 
was on Its cradle, and detectives and re- 
porters all denied having touched it, thus C 
impeaching the witness* 

An alert police photographer hurried to * 
headquarters, developed his plates, re- < 
turned with photos showing the phone off 
its cradle. A reporter then admitted ealU 
ing his paper while detectives were out of 
the room. 

Special agents of the Federal Bureau 
Investigation carry two cameras as pari 
their field equipment. One is a Graflex fin- 
gerprint camera, permanently focused to 
take prints at full size, and with a self- 
contained light. The other is a bellows 
Kodak with both ground glass and wire- 
and-peep Anders, synchronized flash, and 
built-in self-timer. 

Since a municipal police force need nev- 
er work at any great distance from its 
headquarters, all photography may be loll 
to experts who may be called to the scorn" 
in a few minutes. The Newark police force, 
listed by the F.BJ, as among the most pro- 
gressive in crime detection, keeps one man 
on duty at all times in headquarters, to 
take “mugs” and do laboratory work. Two 
others are on duty for instant dispatch to 
the scene of accident or crime, In each 
portable photographic kit is a fingerprint 
camera, a four by five-inch Speed Graphic, 
an eight by ten-inch commercial view 
camera with three lens boards, and photo- 
ftash and photoflood equipment. The eight 
by fen view cameras are huge, unwieldy 
affairs, by the miniature fan’s standard* 

But John Day, director of the photographic 
laboratories, insists they be used whenever 
speed is not a requisite, Actually, little 

{Continued to page I IGA) 



With the taprl ? arp hoar and tfu m tiny packet battery 
the pdfi'camim it nfiA'nyjr an tmteh headquarter.* 

Policemen of the Chicago park system 
are trying out a one-way pocket radio set 
for receiving orders while on their beats. 
Its tiny earphone is attached to the uni- 
form lapel when not being used* The radio 
has a “pant-leg” aerial and a battery case 
one by three by five inches that slips into 
the coat pocket. 



Penguin Travels in the lee Box: 

First of its kind to travel north of the 
equator, an emperor penguin sent from 
Little America to the National Zoo in 
Washington was kept in a refrigerator at 
thirty -four degrees Fahrenheit aboard 
ship,, with a mirror in its pen because it 
seemed to enjoy looking at its reflection* 



JUNE, 1940 



ooKing at it s reflection, 

859 



“»» If 



f 



J 



Motorcycle ‘Fire Truck’ Fights Airplane Blaze 

■/ 




[ KAAMm Cl 

Two white -clad firemen and a 
motorcycle 'Tire trubk’ 1 form a 
complete, self-contained fire de- 
partment al the Naval Reserve Air Base | 
at Floyd Bennett field. X! 10 motorcycle 1 
carries two 233- pound tanks of carbon 
dioxide for extinguishing fires* as well 
„ a s two po r ta ble thirt y- po und tan k s . Oth er 
Ci impart mh nts contain asbestos suits, a 
i if i'. -foot hose* aiickan assortment of tooL. 



T op, left t holding bolt cutters used in rescue workt . 
and, right, un reeling carbon-dioxide fire ho&e* Bot- - 
tom, asbestos-clad firemen on motorcycle "fire fruci’' 



Planes on Wijre Tracks Illustrate Formation Flight, 



Model airplanes mount- 
ed on what appears to be* 
a miniature trolley sys- 
tem give the “orders of 
the day” to the army s* 
flying cadets at Glendale* 4 ' 
Calif. Capt. H. C_- Clai- 
borne, chief instructor, 
devised" the fTiTee- dim en - 
sional method of illustrat- 
ing formation flights. The 
tiny planes are fixed to 
wire tracks over a table 
map of airport and city* 
and before the cadets go 
aloft for maneuvers they 
see the planes arranged in 
the m i 1 i t a r y formation 
they are to follow. 



Models of ptanes are arranged on wire to simut.ftc formation flights 
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‘Ski Slide* Proposed to 



One sjn^ffofuJur sofufian of ffte problem of launching heavily laden aircraft from airports uiith limited 
takeoff areas is the “ski jump" method under consideration in Germany, where it was proposed as a 
mean.* of getting bie bombers into the air from smalt airports. The plane would be hoisted by crane y then 
take off down the incline unit! speed 1 is picked up to rise. The tower would rotate to fiend rrtfo the wind 
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Left, mechanics 
ing the 728-cubic-inch 
V-sijc engine tn racing 
boat, “So Lonj." Before 
the ran is made, at right, 
tanks are electrically 
heated fa warm the ash 
Bait o m, in trial runs 
,J Sa Lang** already J»a* 
demonstrated her ability 
fa travel faster than 
ninety miles art hoar 



•» 



withV-6 ^ngine to Seek\^|Id Title 

an attempt to push still higher the^^Suree^t^CTJport^^ifcali^, The 



worlds speed record for power boats, L*op ty-one foot speedster is powered with a 



Fageol, widely known racing boat enthu- 
siast and sportsman, will drive his newly 



7 28- cubic- inch V-fi engine, equipped with 
a Hoots type blower supercharger* At 3,000 
_s it develops 550 horsepower, 
the propeller shaft turns at 7,000 revo- 
lutions per minute. Gasoline is consumed 
at about sixty gallons an hour, a seventeen- 
gallon tank being carried. In trials, “So 
Long,” designed with a concave bottom* 
attained speeds of more than ninety-three 
miles an hour* In an official race two runs 
are made through a one-mile time trap, 
traveling the straight course once in each 
direction, and the average is taken as offi- 
cial for one mile. The Gold Cup title, which 
had been won in 1937 by Tlieo Rossi, of 
Italy, was brought back to America last 
February when Hugh Gingras piloted 
George C. Cannon's non -supercharged 
‘Gray Goose III" at 92,308 miles an hour 
at Roekledge, Fla* 
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ack Is Nation’s Favorite Finish for Automobile Bodies 



Color preferences differ widely through- 
out the country, according to a study by 
E* I. du Pont de Nemou rs and company, 
btit the onl^rfifush agreed upon in all sec- 



depending on their location* Almost forty 
per cent of cars sold this year in California 
are finished in creamy beiges and light 
greens* In Florida also the demand for 



lions is black, which leads other shades by 
five to thirty per cent in all localities. One 
exception, however* occurred in 1939 on 
the Pacific coast when dark gun-barrel 
gray held first place* Aside from black, 
the tastes of buyers are gjt sharp variance, 
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light cars is great. In the deep south, de- 
spite semi-tropical climate* almost fifty per 
cent of cars sold are black; last year dark 
blue W T as second choice, and now dark 
green runs second. Preference is largely 
for black in middle Atlantic states* with 
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Circular (op hfty^-four inches wide (i'fs curar 
;gu«rr table when more than four ploy 



dark gray and dark green follow- 
ing. New England turns thumbs 
down on light colors and brown. 
The northwest and prairie states 
are turning from dark green as 
second choice to maroon, There 
is similar disagreement among in- 
dividual cities* For instance, Syr- 
acuse, N. Y., accepts dark grays, 
Memphis refuses dlicm. Indianap- 
olis likes dark green, Omaha dis- 
likes it* St, Louis buys many cars 
finished in maroon, yet New York 
does not care for that color. Dark 
blues sell best in Charlotte* N, C,, 
while Philadelphia holds dark 
blue in disfavor. Pale gray beige 
is more popular in Los Angeles 
than in any other city, Omaha is 
one of the few places where ma- 
j pleleaf browns sell well. 

i : — 3T /(P 

^^Convertible Bridge Table 
y Has an Extra Top 

Whether it s a table of bridge 
y or a six-sided game of poker or 
K hearts, a convertible table just in- 
"“5 traduced will furnish a top to fit 
the game, A fifty -four- inch cir- 
• cular top fits over the square 
f^C bridge top, each having a lino- 
leum surface banded with alumi- 
num, The chrome. post is mounted 
on a non-tip base of porcelain, 



Powerful Arc Extinguished 

by Twenty-Pound Air Blast 
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To “5 /oct 1 attf” are, vulva admits air from tank to snialt cytin- 
i/i'r, aper c*Hng pixtnn ttt ave$ dawn, and the blast Valves open f u 
p^rmii ruM of air through arcs 



It takes only 1 120 of a second for a twenty -pound 
blast of air, racing at 600 miles per hour, to extin- 
guish an arc of 1,500,000 kilovolt-amperes, in the 
new Westinghouse compressed-air circuit breaker. 
All thatTsTeft of the arc is a slight puff of smoke. 
The job of the circuit breaker, controlling about 
500,000 times the amount of power in the average 
home circuit, is to open the circuit in case of trou- 
ble on the line and prevent its reaching the power- 
house. It is used also by power engineers when 
they want to open and close the circuit, The tem- 
perature of an arc at the start is about 9,000 degrees 
Fahrenheit, almost as hot as the sun. This is cooled 
to about 200 degrees almost instantly when the 
compressed air puffs it out as you would a candle. 
In ordinary still air the are would have to be pulled 
out some forty feet before it would be extinguished. 
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Rubber ‘Lung’ for Rescuers 
Stimulates Circulation 



on air vehicle is probably distant* Mr. Mar- 
tin said the nation is planning aircraft that 
can stay aloft three days at a time, and that 
« : v era of commercial aeronautics with 
!l 0O-pound planes jsj^. hand. 



I Mastic' Cover Makes Safelight 
of Darkroom Lamp 

By removing the 
pi antic jacket of a 
darkroom safe- 
light just offered 
for photographic 
fans you have an 
inspection light. 

Inside is a seven- 
a n d-on e-h a If- 
watt frosted white 
bulb, sufficient for 
ord inary dLa r k- 
j room ' 11 — : 



illumination; the outer cover, remov- 
able* is of shatterproof plastic in red, yel- 
low or green. This dual light obviates the 
need for two separate outlets. 



W afer-Thin Mechanical Pencil 
Can Be Used as Bookmark 

, r v>P 

if >S|LAs thin as a pocket comb, and with two 
flat sides, a mechanical pencil does not 

ta-T. x 

ig pJ-cause the usual bulge when it is clipped in 
_^the vest pocket. It can be carried in a 

notebook or.used as it bfljpkmark. / 



U* S, Plans 250,000'Pound Plane 
with lI,000*Mtle Range 

Basic plans for a 250,000-pound airplane j; 
that could cruise for 11,000 miles with a"0 
top speed of 380 miles an hour have been , 
developed in the United States* according 
to Glenn L, Max tin^ aircraft manufacturer. 
Such a plane could carry 64,000 pounds of 
bombs 3,000 miles, with a crew of sbcte-TL 
While the actual building of so tremendnus 



Slender pencil lies ffeif in notebook or Wsf packet . 
Cap that closes extra lead compartment holds vrw$e r 
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Effect of Side Wind on "Car Shown by Movies 

Rl -JT r A Jr/% Jr 1 J 



Kieuii at left are taken frQrti film mack to analyze 
extent of deviation fromt straight path. Right, 

Mdtion picti^a^pfit^ifapa^ refefily 
in studyrng^the effect of cross winds on the 
steering and stability of an au Immobile, A 
movie camera was strapped" on fop of the 
car and focused forward upon a checker- 
board strip of pavement* When the car 
drove into this section of roadway, it was 
struck broadside by a blast of air from a 
battery of propellers, the driver making no 
effort to hold thq^ car in a straight line- 



effect of side minds, shift of film Center-line indicating 
-on ear j- oof is focused on checkerboard road 



T 



>re tne camera, started from the driver's^ 
seat, made its pictorial record of the check- 
erboard surface showing accurately 
amount of deviation caused by the cross 
wind. Engineers could regulate the wind 
velocity at any point up to twenty- five 
miles an hour* This permits tests to be 
made under identical conditions in 
Lng the many factors that enter into car 
stability and steering ease. 



‘Recipe nooks’ on Metal Shelf Tilt to Reveal Card 



Favorite cooking recipes can be filed 
conveniently in an attractive set of 
“books,” each of which holds 100 three- 
by-five cards* Each book is titled, and the 
set of seven are held in place on the shelf 
by a steel rod that permits tilting the book 
forward for access to the card index* 



II More than 5,000 pounds of nails, screws 
and other bits of metal were picked up on 
gravel roads of five Missouri counties in 
one month by highway maintenance crews 
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By Lawson Robertson 

Coach of University 6f P d ri.ti s-y t varti it and 
^ f f.CMytitp1g Tfteli T eiiuwt ft 

* t I 0 S A J I A 

^JOT a $ ingle Olympic record, among all 
1 the track and field events still listed 
for men, dates back farther than 1932. Ex- 
cept for two distance walks and the ham- 
mer throw, all world records are less than 
twelve years old. 

Has man suddenly become more fleet of 
foot* more enduring, more agile? Are mus- 
cles belter today than they were a genera- 
tion, even a decade, ago? 

1 do not believe so. Howard Drew was 
national champion in 1913 with 10 - i sec- 
onds for the 100-yard dash and 22 b, sec- 
onds for the furlong. Today the records for 
these sprints are 9.4 and 20.3; yet I firmly 
believe that Drew at his best could have 
beaten Wykoff and Owens. 

Not the brawn of man has improved, but 
his brain. Science has taught him how to 
reach the peak of physical perfection on 
the day of the race. Science has refined 
his form. Science has given him infinitely 



Worirf record holder dears hurdle, top; righ t, 
dear inf barrier */t that set 11 prep “ record. 

Bottom, passing baton. Drawing across center 
of page shows hurdling technique 
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A1E driLttii] n& Irom “Track aiid FJetd 
by Ray M. Consrer, Copynpht I'S-SS . 
by A. S- Barnes and Company, tny, 



Topj 

OJyutpre rffflrii 
starts a 
sprint; compare 
with d rawing 
which i Bust rates 
starting poti- 
tio ns. Rights « 
decathlon winner? 
ready to let 3.v 
the discus. Be- 
low, breasting 
tape at finish 



get maximum speed. The coach can drive 
home these points by showing slow- motion) 
pictures of champions. 

With thousands of young men going to 
college, where dozens went at the turn of 
the century, these things are being taught 
to more and more men. Competition is 



better equipment than was available to the 
champions of old. 

Good sprinting is a matter of mechan- 
ical precision. The old-time champion had 
that precision as a natural gift; today it 
can be taught. A coach can develop form* 
teach the track candidate to toe straight 
ahead, distribute his weight properly, 
strive for high knee action. He can teach 
the technique of the crouched start, the 
stride, the carriage of the body. He can 
teach him to attempt to swing his arms 
faster than his legs. This can't be done, of 
course, but a sprinter must attempt it to 
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keener* Men must push record time to win. 
Pushed hard enough and often enough, 
records are bound to foil. And records 
continually being broken are no longer 
mental hazards* 

Mechanical science has come to the aid 
of the sprinter, too, since Burke won the 
first Olympic 100-meter dash in 12 sec- 
onds. in 1896, Better drained, firmer, more 
springy tracks permit shorter spikes, hence 
lighter shoes. Starting blocks have speed- 
ed up sprints by a tenth of a second. These 
blocks give a firmer takeoff than holes in 
the cinders, and raise the runner slightly 
above the track instead of compelling him 
to start from a hole. The result Es a slightly 
longer first step: a matter of inches, but 
inches are important. 

Burke won the first Olympic 400 meters 
in 54 1 seconds. High-school boys beat 
that today. Pennsylvania’s Bill Carr has 
lowered that record by a full eight sec- 
onds; what was once a middle -distance 
run i,s now a sprint for the entire lap. 

The most remarkable improvement in 



Pale i’tniJl«r clears bar nt 14 feet ? inflics, lop 
low, electric starting gun invented h the author 
can't be fired if runner lifts u hand for false start 



"SJoir- mijfjon r< dTruifinfiJ at lop oflif 
bottom show flow pole vovlters, 
and high jumpers clear the bar 
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running time has been in the middle dis- 
tances, There is 28.1 seconds difference* 
between Flack’s time for the 800 meters 
the first Olympiad, and Tom Hampsor 
in the tenth. Flack also won the fir 
Olympic 1,5 00 -meter race, so he must 'Tun 
been considerable of a runner forty- 
years ago. Yet his time, only 4 minute^ 
33 n vN seconds, has since been lowered 45.4 
seconds. Lovelock would have beaten 
Flack by three quarters of a lap. 

That man has improved physically to 
that extent in a generation is absurd. Sci- 
entifically designed tracks account for a 
second or two per lap of this improvement. 
Better shoes have perhaps cut another sec- 
ond or two. The rest has been mental Men 
have learned to pace themselves, have im- 
proved their running form. 

Competition is part of this mental stim- 
ulus. Those early champions didn’t have 
to run any faster to win. As the century 
opened, man was thinking in terms of the 
4:30 mile. A dozen years later 
forced nailers to think in terms 
Ray came along and 4:20 was not 
enough. Nurmi forced the time doy/n to. 
4:10. Today half a dozen runners chase 
Glenn Cunningham across the tape, all- 
well under that mark, Cunningham’s mile 5 
record of 4:4.4 was made indoors, like most 
top performances above the half mile* 
Track surface, wind velocity, and other 
conditions, can be more nearly ideal in- 
doors. The Madison Square Garden track, 
where many records have been made, is 
scientifically banked on the turns to per- 
mit an even pace, and its soft wood per- 
mits light spikes. With more and sharper 
corners, shorter straightaways, and conse- 
quent jostling, the intelligent runner is at 
a great advantage here. Mon who master 
indoor tracks invariably better their out- 
door times. If indoor tracks could be air 
conditioned, to correct the overheated, 
smoke-filled atmosphere, the four-minute 
mile would be almost a certainty. 

Long-distance races seem to bear out 
my contention that it is man’s mind that 
has improved, rather than his body. While 
records continue to be lowered for the' 
longer races, there is not such marked dis- 
parity in times. In the long grinds, endur- 
ance is the principal factor. 

Four full seconds have been whittled 
from the high hurdle mark in a genera- 
tion; the time has been cut twenty-five per 

(Continued to page USA} 
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Adjuster for Front Car Seat 

ve Positions 



v. 

c* 



Tittms tevtr it tt&thtd #ssr'J.y fey dftvtr 1 * left hand T k 
vb&ve. Fuo L'rcti-'i" shou . 1 other seat posjfiojna 

' " s yl - ^ 

Comfort for drivers of all sizes and pro- 
portions is offered by a three-way adjuster 
that permits changing the front scat to any 
of forty-five positions, To meet individual 
needs, the seat can be moved five inches 
forward and backward, one and three- 
fourths inches up and down, and it has a 
reclining range of about forty -five degrees. 

By means of the control lever at his lefi> 
hand fingertips the driver may change the 
angle of tilt while riding. 
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Loss of washers 
from garden hose 
is effectively pre- 
vented by a new 
type connection, 

The washer is in- 
serted into a slot 
in th e coupling 
nut by deforming 
the washer slight- 
ly; once in place it springs back into its 
^rigJnaHorm and, fits tightly, „ 
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Sledge for Hand Ambulance 
Glides through 



tion frequency being unaffected by 
large temperature changes, this 
wire normally Is kicked” sixty 
times a second by a tiny magnet. 

, the frequency of vibra- 
can be increased or decreased 
as one a second by a pow- 
airs ico magnet hidden in a 
attached to the lower end 
the wire. Motors, synchronized 
the electric “kicks,” thus 
are regulated by the magnetic 
*“brain” so they will move the tel- 
escope ;just fast or slow enough to 
keep a star in view. 



\ 



Tiny Four-Cycle Engine 
Has Overhead Valves 



Poublt-dtck ambulance mounted on sledge gliding easily over 
heavy xnacu where wheeled vehicle would maftt s/nuf progress 



nAm tun<r« u thteled ventcle wouta matt* f- 

,.4ju l%h .. m 

Field ambulances used by armies on far northern 
fronts are being mounted on specially constructed 
sledges for ease in transporting wounded soldiers 
over snow. When sled runners are not needed, the 
hand ambulance can be run off the sledge and 



Designed especially for model 
builders, a four-cycle engine with 
overhead valves fits into the palm 
your hand, weighs but fifteen 
and delivers two-thirds 
. Its four-cycle oper- 
provides instant starting, 
smooth power, lower battery con- 
sumption and permits use of throt- 
tle control on radio -operated mod- 
el planes. The engine is built in 
twenty, fifteen and ten cubic cen- 
timeter displacements, and con- 
version from one to another size is 
possible with a few interchange-* 
able parts. The motor is available 
complete or in kit form. 



wheeled on its rubber-tired chassis. In- 



vented in England, the cart has twin 
stretchers to carry two injured men. 



Magnetic "Brain” for Telescope 
: 3 Keeps It Trained on Star 



Pointed skyward, and turning like 
hand of a gigantic electric clock, the fifty - 
five foot long telescope on Mount Falomar 
will require unerring accuracy in 
the star its 200-inch “eye” is to 
graph. This exacting task will hi? 
over to a robot, developed by Henry 
Warren, of the Warren Telechron company 
It consists of a dancing wire tftatfftas IttUdh"* 
in common with a violin string, its duty 
being to keep the telescope in step with the 
rotation of the earth, while compensating 
also for variations caused by bending of the 
star’s beam in the atmosphere* Its vibra- 



T hr at fit Control on model planet operated by r adio 
|J possible when this is used 
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At left is the restaten machine that can exert a 3, 000 ,000- pound push: if was built to feff fabricated 



ulutnitiuTn products. At tight, it axes if third of i 






So delicate dial it can h 
it exerts in cracking am egg, a precision 
metal-working machine/ at New Kensing- 
ton, Pa., split the trunk/of an oak tree with 
a million -pound thrust — only one -third of 
the power it could have mustered It can 
exert a 3, 000, 000-pound push, a 1.000,000- 
poirnd pull The machine stands twenty - 



tu 



piiu.-er 



sturdy aaU 



ic noor and extends 
fifteen f^et behfw. v Powerful enough to 
flatten a locomotive boiler or crack 



watch crystal without damaging the 
the tool is to be used in a research 
tory for testing the behavior of 
aluminum products in full 
scale models, as has bech"ihe custom. 
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Million-Pound ‘ 



‘Crash 




O/S" 

oat* for Seaplane Base Has a Four-Bed Hospital 




» 



In the forward cabin of 
an army “crash boat” as- 
signed to a Gulf coast 
seaplane base is an emer- 
gency hospital accommo- 
dating four litters. In- 
tended for rescue work at 
army seaplane stations, 
the twin-scTew boat can 
step out at better than 
thirty miles an hour. It 
carries a portable derrick 
and six-man raft and has 
a ship-to-shore radio tel- 
ephone, The boat is forty 
feet long and has an elev- 
en-foot beam. 




r«fi«c to fit carries 



ane# an mmtrpency hospital 
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drilling bit is pJaceoon the 
end of a pipe, the pipe is ro- 
tated, and the bit cuts its 
way down. Mud forced down 
the inside of the drill pipe 
picks up the chips and debris 
and carries them up to the 
surface outside the pipe. 
More lengths of pipe are 
screwed on as the bit goes 
deeper. 

Down two miles or more, 
this procedure becomes 
costly and complicated, It 
may cost only a dollar a foot 
and require only thirty days 
to drill a well a mile deep T 
yet the minimum cost for an 
11,000-foot well runs ten 
dollars a foot and drilling 
takes at least six months. 
Every day or so the drilling 
has to stop while the drill 
pipe is raised section by 



WATER 



\\ JHENEVER dwindling oil reserves 
V 1 * warrant it, petroleum engineers are 
\ - ready to lake their new tools and technique 
j v and bore four miles down into the earth 
' oil — a mile further than the deepest 

4 well yet drilled. 

i Vj . To recover the cost of a 15 ,000 -foot well, 
,an oil company has to produce from it 
about 7,500,000 gallons of gasoline, equiv- 
Qalcnt to the annual consumption of 10,000 
vpassenger cars. A 20.000-foot well is an 
^'^even greater gamble and the engineers 
J might spend half a million dollars before 
learning whether they had tapped a new 

S oil basin or merely drilled a hole in the 
ground. Wells approaching that depth, 
however, may soon be attempted in Cali- 
fornia where the potential production of 
pools discovered last year barely 



new 
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equaled the amount of oil taken from the 



ground during the same period. 
Drilling a well sounds simple, 

S72 



T op, making up taking string uhoi’c a Jeep-tfWI 
plunger primp which sends oil to surface „ Below, 
A StlSrp directional drilling allows a convenient location of rig 
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f hroujjfi oM bu/J u'/i c< f 

■tt'ffirtff (juripfJ’fwo^Uf 

fnre tiring fii/i/t*-/.! dselKi 
(y. fif/ou;, fFit'fnPfr 
a £.<yie- Wells Qrien/erf (jf 
H rd SljriJc.r mruiun-i roi 
turn os pipe is lower* 
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section and the worn bit is 
replaced, a job that costs 
£500. A drilling contractor 
with modern equipment 
may charge $2,250 n day. 

At 11,000 feet the temper- 
ature is more than 200 de- 
grees Fahrenheit and rises 
to more than 300 degrees 
below 15,000 feet The heat 



increases w T ear on the bit and causes com- 
plications when water is encountered. The 
flowing water, above boiling, must be shut 
out with cement; the high temperature is 
apt to harden the cement before it can be 
forced down into place, A new cement re- 
mains pumpable for two hours at a tem- 
perature of 212 degrees. 



At 15,000 feet below the surface the 
earth is under a pressure of 6,000 pounds 
per square inch. Fortunately for oil-well 
engineers the pressure exerted on the 
drilling mud to make it travel the six-mile 
round trip tends to counterbalance this 
pressure. Belief that the earth has a mol- 
ten core is shaken by recent seismic stud- 
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ics indicating the greatest 
part of the interior is solid in 
spite of its high temperature. 

Field engineers and lab- 
oratory men have been pre- 
paring their tools for the 
time when deep drilling be- 
comes necessary. Derricks 
as high as 178 feet are used, 
250 -foot derricks are pro- 
posed. These tall rigs could 
handle longer lengths of 
drill pipe, reducing the delay 
in changing bits. Drill pipe 
is now made of alloy steel 
and provided with a new 
square thread for increased 
strength. Boiler steam pres- 
sures are raised as high as 
500 pounds per square inch 
and the rotary table that 
spins the string of drill pipe 
turns as fast as 300 revolu- 
tions per minute, with twice 
that speed anticipated* 

The circulating mud is 
pumped at 800 gallons a 
minute under pressures as 
high as l t 500 pounds per 
square inch. A 50,000- pound 
hoist that lifts the pipe in 
and out of the hole is 
equipped with water-cooled 
brakes and can lift a string 
of pipe weighing more than 
a quarter million pounds. 



■ ll JJ 
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Along with these me- 
chanical improvements is 
a host of new instruments 
that takes most of the 
guessing out of drilling. 
Dials in front of the chief 
driller "fell him the pump 
pressure, weight on the 
bottom, and^revolutions 
per minute. The Lane- 
Wo ILs mo t i on -pi ctu res ur - 
vey instrument, lowered 
into the hole, makes a 
record of inclination and 
direction as it goes down, 
giving the driller a pic- 
ture that helps him drill 
in the direction desired. 
Without, close control the 
bit may slant to one side 
as it encounters resist- 
ance, may even turn 
corkscrew fashion. 

Temperature indicators 
determine the heat at va- 
rious depths. In holes 
partly filled with oil or 
water an echo meter 
translates time into feet 
c depth to 



Operator of ^irn perforating truck (top) gun pond when 

dial shows right depths Center, moei> SJm from Lfln<"W«ri* Multiple 
Shot Survey instrument shows inclination of bore. Below, attaching 
rotating tr kelty r ' to drill pipe on floor of mWi 



874 



POPULAR MECHANICS 





K ( U . ■. 

the shrfaee of the liquid after a shot is fired 
from the floor of the drilling rig. The lo- 
cation and width of oil-bearing sands that 
may not flow into the hole without special 
treatment are detected by electrical log- 
ging or by geochemistry. 

A multiple camion known as the Lane- 
Wells gun perforator, stimulates produc- 
tion from an oil sand by firing bullets hor- 
izontally into the stratum after it has been 
lowered into the well* The slugs penetrate 
the oil easing and enter the consolidated 
sand, opening up the formation so that oil 
can flow from it. Instead of exhausting 
one formation, then drilling on in search 
of another producing zone, the oil engi- 
neers can now drill down through a num- 
ber of formations and then tap each of 
them with the gun perforator, obtaining 
production from a number of zones at the 
same time. Sometimes tons of gravel are 
pumped down the drill pipe and forced out 
around the bottom to enlarge the diameter 
of the hole and to prevent the oil sand 
from squeezing in and damaging equip- 
ment after the well is placed on production. 

In most places you can’t give mud away, 
but under unfavorable circumstances as 
much as §75,000 have been spent on mud to 
drill one well* Besides lifting debris from 
the hole the mud lubricates the drill pipe, 
seals the walls to prevent caving, cleans 
and cools the bit, and controls any gas or 
oil pressure in the formations through 
which the hole is being drilled. Ordinary 
mud won't do. A major company may em- 
ploy half a dozen mud chemists to check 
the cake thickness, alkalinity, and salt 
content of the mud and study its reactions 
under heat and pressure. Water glass and 
common salt are frequently added to help 
seal the walls of deep wells before the cas- 
ing is installed. In some soft formations 
the mud does much of the actual drilling, 
being forced down under high pressure so 
that it “hydraulics" the material out from 
the bottom. 

The result of these advances is that 
“hoodoo" wells are becoming few and far 
between. Of course* hard luck even today, 
sometimes will dog a w T cll. On one occa- 
sion the bit mysteriously “froze" in a tough 
formation at 4.000 feet and the drill pipe 
twisted off 1,000 feet below the surface. A 
fishing tool was lowered to engage the 
broken end of the drill pipe and bring it 
up, but only a hundred feet of pipe were 

l Continued to page 1 20 A) 
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Floor Squeegee Steers Itself 
When Handle Is Twisted 




By twisting handle, V-shaped ffoor squeegee is maJc 

lo steer itself when working in close quar term ^ * - J 

Especially handy for working in con- v 
fined places, around comers, or under ache 
trucks, worktables and benches, a V-shaped j 
floor squeegee steers itself in any direction 
when the handle is twisted. It can be used 
for removing water, snow or slusli, and the 
double-edged blade is reversible' 
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^Cake or Pie Cut tn Equal Slices 
by Handy Divider 




Cahe. divider, right, tnahes ten equal cui!9^kimply by K. 
forcing it through the cuhe am illustrated at left * 






Dividing cakes and pies into equal por- J* 
lions is a task performed by a wheel- 
shaped cutter with wire “knives” mounted * 
ookes. Made of material that will notCNii 
iusi, l w (j types are available for making 
either eight or ten wedge-shaped pieces* ^ 
To serve uniform-size cuts you simply . 

over the cake. " 
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lift, fifef 

i ft fteat train tuto 
inftnrtd drying ftrpips f 
ufri-s u'eff done after nine 
minute*; right, buttery 
«f r i?d ; anf hcafer« in 
special reflectors hasten 
drying of point on auf o- 
iflcbift accessories* Bot- 
tom , drying door pancf 
with ray s emitted by 
nine 253"it'd(f lamps 
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► Radiant infrared heating lamps soon may 

. he doing hundreds of heating and drying 
tasks in home and industry, such as dry- 
" * mg the family wash ing* drying painted sur- 
faces, photographic negatives and prints* 
food products* and many others. Already 
„ * '* they are drying enamel on auto bodies and 

furniture quicker than it can be done by 
other methods. Four new lamps use less 
than five per cent of their energy to pro- 
duce visible light, and most of the balance 

876 % ^ -xi . 
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goes into invisible infrared rays or radiant 
heat. The most versatile of these is a 250- 
watt drying lamp and reflector hermetical- 
ly sealed in a single unit, which can be 
operated in an ordinary light socket. In 
two unusual tests* an inch -thick steak was 
broiled between two of the lamps in nine 
minutes* and popcorn started popping 
within two minutes after the lamps were 
turned on* Varnish on a door panel was 
completely dry after sixty-seven minutes 
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of exposure La a battery of nine 
lamps, whereas twenty -four hours 
were required by another sample 
to dry without assistance. The 
other three new lamps, comprising 
250, 500 and 1,000-watt sizes, have 
clear glass bulbs and are designed 
for use with auxiliary reflector 
equipment. Infrared rays, like 
light, travel in straight lines, and 
produce an increase in tempera- 
ture when they strike a substance 
capable of absorbing them, just as 
those from the sun warm the earth 
after they have passed through 
sub-zero space, 
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Oil-Well Drill on a Trailer 

Can Bore 4,000 Feet Deep 



Hollow Plastic Chessmen 
Are Ballasted by Buyer 



Chessmen with the appearance 
of rich ivory or marble but actu- 
ally molded of the plastic Tenite 
have just been introduced. The 
secret of their low cost is the fact 
that they are molded hollow, to he 
ballasted by the purchaser. They 
may be tilled with plaster, putty, 
or similar material, or even with 
a metal screw sealed in I a the base. 
Felt tabs are supplied for covering 
the base after the ballast is intro- 
duced, Available in two sizes, the 
plastic chessmen are virtually 
unbreakable. They may be had in 
the conventional black and white 
or in £ 



Portable oil-writ rig sof tip in preparation to rtuifte teat drill; if 
is economical to operate and will drill welt 4,000 feet deep 



Despite its 
well drilling 



oil- 



Aiter titling plastic shells of chessmen with ballast, felt bases are applied 






seventeen and one -ha If tons, an 
rig, mounted on a semitrailer, 
travel over soft 
dividing tho load 
four died wheels at the 
rear. While on the go, its 
fifty -foot mast lies paral- 
lei with the chassis, and 
to raise it upright a chain I 
3 k used. During drilling 
operations the rig is con- 
trolled by compressed air t 
eliminating the need for 
chain belts, sprocket gea rs 
and jaw clutches. The rig 
carries its own power 
plant, an eighty -horse- 
power gasoline engine. Its 
inventors claim unusual 
economy for their drill 
and believe it capable of 
boring wells to a 4 3 000- 
foot depth, / 
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L" 1 OREST fires don't wait for the 
rangers. To be there when 
things start, the rangers "weigh 
in” all the factors conducive to a 
runaway blaze, add them up and 
it the total looks dangerous they 
spot men in strategic locations to 
wait for something to start. 

Weather, and moisture in the 
vegetation are two of the most im- 
portant elements in plotting fire 
probabilities. One of the ranger's 
simplest yet most scientific fore- 
casting instruments is the fuel 
moisture stick. Baked tinder-dry 
in ovens h these sticks are suspend- 
ed on a wire rack ten inches above 
natural vegetative litter on the 
ground. The same side is always 
upward, the same end always 
points north to assure equal ex- 
posure, Like blotters, they absorb 
moisture, and after a fixed period 
of exposure they are weighed on 
a special instrument and their 
moisture content recorded. 

On the wall at the Fire Dis- 
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Forest senlce radio truck Wtih Collapsible must, top, used an field base Itl 
fighting tires. Below, f left l wei lifting fuel moisture sticks far humidity t 
f center i rcinser repays progress of fire fighters to headquarter* i f right J 
measuring wind Velocity li'itft fliremomeftr m platting lire danger factors 
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&nJ>e£ FOREST FIRES 



patcher's olTiee is a great relief map of the 
vast forest area under his jurisdiction. 
Tiny electric-light bulbs mark the location 
of every forest lookout tower in the region T 
and the glow from each bulb extends over 
an area of the map representing the actual 
range of vision from the rangers tower. 
The dispatcher can tell by a glance at the 
map whether a forest section particularly 
susceptible to fire is within the view of one 
of the rangers. 

Every da y the Forest Service broadcasts 
a report of fire-hazard factors throughout 
the wooded areas, and, in fighting fires, 
two-man radio trucks with folding antenna 
equipment and portable back-pack radios 
keep rangers in touch with headquarters. 
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Light bulbs oh relief / nap represent lookout 
aji(f am i th$r~Tighi on map is actual rant* of vision 
from towofl BcloWf. a ranger places CVtn-dritd sticks 
on rack to test humidity afr air and vegetation 
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Light Television Set in Plane 
Broadcasts Air View of City 



tom o biles on the express 
highway below, ships at 
their berths, skyscrapers, 
the Statue of Liberty and 
Brooklyn bridge wore 



televised from the aiiyand 
the cameras were trained 
on a companion plane fly- 
ing alongside, the signals 
bouncing back from the 
RCA building to produce 
the companion piano's 
own portrait on the screen 
of a television receiver it 






‘PistdLGrtp Spotlight 
Throws Beam a 
Quarter Mile 



Lightweight electronic television cameras ride in o plane high over Neu> 
York; bc/oui af companion piano o-s received an. its own screen 



Aimed by a pistol grip 
and “fired" by a trigger, 
an emergency lamp just 
introduced has an 85,000- 
candlepower light that 
will throw a bright beam 
a quarter of a mile. Its 
batteries fit in a flat pack 
carried on the back. In- 
tended for police, firemen, 
safety officials, sportsmen, 
woodsmen and travelers, 
the lamp can be supplied 
with colored, lenses which 
snap over the regular lens 
for signaling or warning. 



Passengers in a sky liner above Manhat- 
tan saw themselves flying on a television 
screen and earth-bound watchers saw cm 
their screens a view of New York s sky- 
scrapers from the plane window as light- 
weight electronic television cameras made 
a pioneer flight over the city recently. The 
equipment, mounted in a United Air Lines 
plane, consisted of a two -cam era chain 
with a relay transmitter operating on 104 
centimeters, shortest wave length ever 
used in practical television, the ten units 
packed in carrying cases weighing about 
700 pounds. A 4, 000- watt gasoline genera- 
tor was mounted in the baggage compart- 
ment, Cameras were focused from ports 
in the fuselage, from the top of which non- 
directional antennas shot signals to the 
RCA building receiver for relay. Perfect 
reception was reported as far distant as 
Schenectady, nearly 130 miles away. Au- 



Batteries carried in the bach pack hare enough poor- 
er to throw a strong beam over a quarter of A mile 
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TRANSFORMER 



'FUES BRUSHES FROM COY-'S HERE 



Chute Kills Flies as Cattle Pass through It 

j^V 



— nm ARE attracted to ught and 

- — ELECTROCUTED BY OVERHEAD GRILL 



CORRUGATED G&LVA'MilTD l*m 



Cutaway drawing shouts how curtains brush off flies as cattle pass through chute. Flies trying to at cope 
through the *' *s hy Jig ht * F are electrocuted. Inset, lower leit t photograph looking into chut& 



Flies of the biting and sucking variety 
that nestle on helpless cat Lie are brushed 
off the animals as they pass through a 
chute that is designed to electrocute the 
insects when they try to escape. The brush- 
ing equipment includes flexible aprons that 
spread open when the knees of a cow strike 
them, springing back immediately to their 
normal position to scrape the under part of 
the animal. A rope curtain hanging over- 
head drags over the^horns tuid around the 
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ears to remove the horn flies. The chute 
is dark inside, and when flies are brushed 
off they dart toward the nearest source of 
light — an electric screen installed in the 
roof — where contact means instant death. 
The chutes are made with galvanized steel 
sides and roof* and may be placed In any 
passageway used by the cattle, as at the 
entrance to the milking ham, although 
cows have been trained to enter the chute 
even when it was placed in an open field. 
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Better streamlining of 
small planes is said to be 
possible with a new three- 
cylinder motor that has 
no cam, gears or valves, 
but generates fifty horse- 
power and weighs only 
130 pounds. The tiny 
po%ver plant is a barrel- 
type engine, having its 
three cylinders parallel to 
the shaft Still a mystery, 
according to engineers, is 
what is termed the “wab- 
ble- plate,” or conversion 
mechanism. Water is the 
cooling agent. 



help* slntHTTihning 0 f light dTrptoflftF 
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By Julian Leggett 



I OW would you like to trade your 
voice for a new one, perhaps a 
high tenor for a deep bass? 

While science can t give you a new 
voice, it can change your old one so that 
you wouldn't recognize it. Among the 
strange machines devised for turning 
voices topsy-tttrvy is an electrical ar- 
rangement that makes the same voice 
sound like a man's, a woman's, a child’s 
or even a locomotive's. Another scram- 
bles speech go that it is unintelligible in 
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transmission until a companion machine 
at some distant point puts the scattered 
sounds back in their proper places. Still 
other equipment actually creates speech, 
selecting one of two complex tones — a 
hiss and a buzz — and controlling its in- 
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Testing sound perception, top; curtains break up reflec- 
tions, prevent of sound pattern . j 3 c ?£>«,■, diagram 

of the “stereophonic ' 1 stage and talking dummies used 
in the demonstration 
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tensity and tone quality by a keyboard. 
You can even ^ ■see ,, your voice as a light 
pattern on the oscilloscope. 
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VOCAL 5T5TEM 
or MAM 



ARTIFICIAL 5 P££,CC, 
S’T'WThE'SI ?£R 



Before the invention of the tele- 
phone, man could transmit his voice 
about 300 feet in one-third of a sec- 
ond, by shouting. Today your voice 
may travel around the world in less 
than one -third of a second,, by tele- 
phone and radio. Thus the speed of 
sound has been increased about 400,- 
OOtJ times by electrical waves. 

This amazing advancement is due. 






in large part, to experimenters in the 
Bell Telephone Laboratories. Search 
for ways to improve the telephone 



Diagram shams Analogy of hitman Ufltcnf jyitem (a that of 
Voder; upper rights Voice- powered telephone* Circle, speech 
pattern on oir^loscop?. Bottom, measuring thickness of 
peeper rings to cushion edges of telephone diaphragms 
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Top , a subject tries out the electrical Voice tester. Center? wind-dtiven 
generator helps recharge storage batteries at unattended amplifying sf«- 
tion on transcontinental telephone line. Beta u> is the Vocoder? uihich 
takes yaur voice apart and makes a new one front the pieces 



a quality determined by 
the relative amounts of 
sound power carried in 
fixed frequency bands. 
The second sound stream 
has no pitch* it is a noise 
and has an intensity and 
quality which vary as the 
stream proceeds. 

The first sound stream, 
the buzz* is demonstrated 
in the Vocoder as a rich 
full note, like a muted 
automobile horn. From 
this note electrical filters 
pick out thirty different 
ranges of overtones cov- 
ering the range of the hu- 
man voice, The same fil- 
ters also break down the 
second stream, called the 
hiss, into these thirty 
ranges, These different 
sounds in proper propor- 
tion form all the sounds 
of speech. Thus the ma- 
chine analyzes a voice in- 
to thirty parts and then 
uses the results to control 
the proper amounts of 
each of the sounds before 
they reach the loud 
speaker* A shift in rela- 
tive amounts may change 
one vowel into another* 









has led these scientists 
into investigation of the 
human voice, with the re- 
sult that machines which 
analyse, improve and 
even simulate the voice 
have been invented. Who 
knows but that these men* 
joining hands, with medi- 
cal experts, some day may 
create artificial parts for 
the vocal system that will 
change the pitch and in- 
tensity of apersotVs voice? 

The Vocoder, or voice - 
coder — the machine 
which changes your voice 
— first takes it to pieces, 
measures the pieces and 
then builds a new voice 
out of the electrical 
sounds. The raw material 
of speech is two streams 
of sound; proper varia- 
tions of these streams give 
us speech. The first stream 
is characterized by three 
properties: a pitch deter- 
mined by the fundamen- 
tal frequency of vibration, 
an intensity determined 
by the sound power issu- 
ing from the mouth, and 
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By manipulation of dials and 
switches, normal speech becomes 
a throaty whisper when the hiss is 
substituted for the buzz. While 
the hiss is relatively faint, it is es- 
sential in discriminating between 
“church'" and “shirts.” 

Ordinarily the pitch issuing 
from the Vocoder moves up and 
down with the original coming 
from the speaker. If variation is 
prevented, the recreated speech is 
a monotone, like a chant* When 
the variation is cut in half, the 
voice seems flat and dragging. 
When the swings are twice nor- 
mal, the voice seems more bril- 
liant. The controls can be reversed 
so that high becomes low; a mel- 
ody is then un recognizable and 
speech has the odd lilt of Scandi- 
navian tongues. Another control 
fixes the basic values of the re- 
created pitch; if this is “fluttered” 
by hand* the voice becomes that 
of an old person. By appropriate 
setting of the basic pitch the voice 
may be anything from low bass to 
high^oprano., Thus the singer 
may smg a duet with himself, if 
the machine is set to produce a 
harmonizing pitch. The basic 
pitch control also may enable the 
speaker to sound like a father 
reprimanding his daughter, then 
the girl herself and finally the 
grandfather interceding. In one 
demonstration, a puffing locomo- 
tive is made to sound as though 
actually saying the words, “We’re- 
starting-slo w -] y — fas te r — faster— 
faster." Or a church bell may say 
* ‘Stop - stop -stop - don ’t - do - tha t .” 
These tricks suggest uses for the 
Vocoder in creating artificial 
voices for radio and sound pic- 
tures. It. appears to have possibil- 
ities as a tool in the investigation 
of speech, in developing privacy 
of communications or in reducing 
the frequency range required for 
telephonic transmission. 

The machine which creates 
speech is the Voder. It consists of 
a small table with a dozen or more 
keys, a pedal, knobs and a bay of 
apparatus including vacuum tubes, 
{Continued to pafc 12SA) 
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Exposure Meter for Radium ■ ' 
Warns If Packing Is Unsafe X 
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Merer keep s watch over stored rad rum, rifUr/tff it Wanting of 
danger if vault becomes * £ o\ lerloadtd’* or insulation it inadequate 



Automatic warning is sounded by a radium ex- 
posure meter when the radiations from stored radi- 
um approach a point that is regarded as the limit 
of safety. Placed in a room where there is a vault 
in which radium is kept, the instrument will notify 
workers if the vault’s lining gives inadequate pro- 
tection, which may happen when more radium is 
stored than the vault is intended to hold. It wilV> k, 
also indicate whether the necessary precautions w? 
have been taken in packing radium for shipment so ’ ^ > 

persons handling it will he guarded against dan- 
gerous exposures. The warning device was devel*^^ 




oped by tbe^Bureau of Standards in Washington. 
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Sawtoothed Cutter Trims Lawn. Ed 
on Forward or Backward Stroke 
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Lawn edges are trimmed 
neatly by a saw-toothed, 
cutting tool turned by the 
friction of its hardwood 
roller on the sidewalk or 
sod. Its shears operate on 
both the backward and for- 
ward stroke. A tension 
spring holds the cutter 
against the stationary 
shearing blade. 
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CA Tahitian has patented a’ method of partly dry- 
ing bananas without loss of essential juices and 
flavor, and, reduced to half their original 
ping them for shipment in a transparei 
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Hinging aircraft engine was extinguished quickly by carbon* iliaxidtr gat to 

demonstrate safeguards installed in Jpir planes to defeat fife hazard 

* To develop safeguarii^^iunst aircraft engine fires, engi- 
neers of the Civil Aeronautics A uthority starL im oil blaze 
in an airplane engine placedTn a wind tunnel to simulate 
Hying conditions* In a recent demonstration, two fire de- 
tectors mounted on the cowling behind the engine cylinders 
reported the presence of fire instantly by closing an elec- 
trical circuit and lighting a red bulb in the control room* 
After burning about twenty seconds the fire was put out in 
five seconds by carbon -dioxide gas* distributed around the 
r engine by two tubular rings perforated with tiny holes. The 
gas was stored in a steel bottle in liquid form under high 
pressure. Tests of this kind help to develop detecting devices 
and fire -extinguishing apparatus, and to compare fire- 
resisting qualities of various aircraft construction materials. 

\Weless Magnetic Telephones 
r Aid Mine-Rescue Work 



Before an applicant is 
given a job as motorman 
of a trolley car of the 
Clevelan d Railway com - 
pany he hasTo prove he 
can run a model electric 
train safely, The power 
cars of the miniature sys- 
tem are operated by the 
regulation controls and 
brakes of the street cars, 
and if the candidate can't 
avoid a crash on the toy 
line he lacks the judg- 
ment and quick reaction 



Telephone wires may be cut in a mine 
^ disaster, radio fails to penetrate earth to 
depth, but a wireless 
telephone sys- 
holds the promise of 
communica- 
between rescuers 
mbed miners 
other lmks^ are 
severed. The system uses 
^ a low-frequency signal 



If he is ta win a job as motor man* the man at the c&ntrof should have 
proved his aptitude by averting this accident an the model railway 



Engine Fire in Wind Tunnel 
Promotes Sa/er Air Travel 



in magnetic waves as far 
as five miles. Telephones 
could be stationed in the 
mirtOj with portable trans- 
mitters at various stations 
and a fixed transmitter on 
tho surface* 
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Model Trains Test 
Men for Jobs as 
Trolley Drivers 
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Planes ‘Bomb’ River to Find Thin Ice for Ships 



T opt left, u--rial ice survey "quix block," 
JrOppvti from plan* ni th&UJtt at right t falls 
near rest dent of Hudson rit’er foiiiFiu ifof- 
tom, examining an **ice bomb” 



graphed requests for information f 
concerning local ice conditions were 
inclosed in hollow, wooden "quiz Q 
blocks” and tossed from the plane 
within the sight of n person on the 
ground. Each block contained a blank ^ 
reply form and a government franked * x 
envelope for mailing the report. 



Airplanes from the U. S Coast Guffrd air 
station at Floyd Benne tt field helped keep 
Hudson river channels open to shipping 
through the winter bv conducting an aerial 
ice survey m cooperation with ice break- 
ers. Flying over remote areas of the river, 
the planes dropped non-explosive 'ice 
bombs" from an altitude of 500 feet to test 
the thickness of the ice* If the lead-filled 
missile broke the ice, it was thin enough to 
permit passage of a ship. Hie aerial ice- 
survey units also called on residents along 
the shores to aid in their work. Mimeo- 



Ei^hth Vitamin Is Synthesized 
as Pantothenic Acid 

Of ten vitamins recognized thus far by 
science, eight have been successfully syn- 
thesized and the newest of this group, an- 
nounced recently, is pantothenic acid. In 
nature this vitamin is widely distributed, 
found universally in all animal tissue, and 
it is believed that the synthesized product 
will be found highly valuable in nutrition, 
The exact field of usefulness for the vita- 
min has not been discovered.! _ 
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PHE Santa Fe Railway now introduces 
1 the rectangular roundhouse. Its grow- 
ing fleet of Diesel-electric locomotives 
needed a home of their own; since they 
arc physically no relation to the steam en- 
gines there was no reason for stabling 
them together in the roundhouse. So the 
new rectangular roundhouse at Chicago is 
a huge garage where the streamliners roll 
in over pits to be serviced. Giant “jacks"' 
that can lift more than a half million 
pounds are stationed at the pits to hoist 
the 3 f 600 -horsepower locomotives off their 
trucks, and overhead is a traveling crane 
capable of lifting ten tons on its high-speed 
hook or forty tons on its main hook* The 
crane is used to hoist engine cabs, or to 
remove engines or generators. From one 
repair track a pit extends sideways, tun- 
neling into a repair shed; power trucks 
can be dropped into this pit, up-ended and 
rolled aside for overhauling. In a machine 
shop alongside the main 111 by 342-foot 
shed s wheels are ground smooth, air-con- 
ditioning units* electric equipment and 
other parts are repaired. The principal 
repairs necessary are the maintenance of 
cylinder liners, connecting rods* cylinder 
heads, valves, pistons and connecting bear- 
ings* replacement of worn wheels and trac- 
tion motors and their bearings. Changing 
of lubricating oil in crankcases and the 
cleaning of oil and air filters is a routine 
job as with your own ear. 
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Diesel repairmen nb-Qiff, at left, remove piston as- 
sembly frijm SOO-tiarxvptimteT engine; right, roller 
bearing! that Smooth the streamliner's ride, Below, 
skilled lathe operator machines a pair of power wheels 
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DIESELS 



At top* the powerful hoist has lift- 
ed the locomotive from it s troche 
and Diesel repairmen crawl un^er 
Yu rmi&* inspect Uclow t a speed- 
ster has its face Washed with steam 
and cleaning oil, and af left a cylin- 
der head is removed preliminary to 
pisfon inspection and repair 
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Sheet Metal Stretched to Form Airplane *Skin : 




Hydraulic pressure applied to (tt'fl cyim^fri u/iJcr platen /a«<j (l|f F^ftu upn'ort/ aguinsl sftcef 
stretching rt into the- shape at C/>c form. Strong clamps jfqi f fiefttow tifliJs of the sheet 

Airplane "skins’ Imc^eng^^ rests. A .sheet of metal is placed over the 

formerly shaped by hand tools and power form and its ends damped tightly in two 
hammers are now being formed by a hy- rows of jaws. When pressure is applied the 

‘draulic metal- stretching press* first of its platen is forced upward* stretching the 

:ind in this country, put into operation sheet until it hugs the form tightly. The 
recently at the Glen n L. Martin aircraft -^peratfon takes but a few minutes* during 
plant. It consists of two hydraulic cylin- which the sheet, in taking its new fortr 

ders under a platen on which the form loses five to seven per cent in thickness. 
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ostlike Car with ‘X-Ray’ Body Reveals Working Parts 





To show the public what its cars are 
made of, one automobile manufacturer in- 
closed a 1940 model in a body of glass and 



transparent plastic. Its engine, working 
mechanism and framing structure thus 
have been converted into "an open book” 
fo ‘ the spectator. The car, which is now 
being driven about the country on a dem- 
o nst rati on tour, carries passengers who 
enjoy vision in all direc- 
tions through the “all- 
window” body, 

— 

Two Crops Grown 
in 'Soilless Garden’ 
at the Same Time 



Automobile inclosed in transparent body exhibits 



passengers 
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Growing corn and po- 
tatoes simultaneously in 
the same tank is the lat- 
est development in hy- 
droponics, or "soilless 
farming.” Similar multi- 
ple cropping has been ac- 
complished with such 
combinations as potatoes, 
tomatoes and celery; and 



/cj- 1 




daffodils, godetias, gladi- 
oli and chrysanthemums* 
The plants are kept out of 
each other’s way through 
differences in height* va- 
rying harvesting times* 
and sometimes a little 
pruning. The potatoes and 
corn were planted in a 
basin having a surface 
area of 1/220 of an acre, 
yielding a harvest of 6,8 
bushels of potatoes, and 
1,11 bushels of com. This 
is equivalent to getting 
1,4% bushels of potatoes 
and 224.2 bushels of com 
from one acre, - 



ters in Paris Jails 



Prepare to Aid Gas Victims 3 



v u Blotter” far Drying 
t Concrete Forms 

3 Smooth Surface 

%. have found a simple and 
inexpensive method of 
; drying the concrete spill- 
ways of giant dams to 
i? produce a smooth, hard 
^surface, They use “blot- 
V ting’ 1 paper. Highly ab- 
sorbent fiber board is un- 
rolled over the soft con- 
crete, drawing out the 
moisture and letting air 
bubbles escape* This lets 
the concrete dry evenly 
and leaves an unusually 
hard, smooth and wear- 
resistant surface. 

“Bobsled” Tests 



Nuns learn to operate respirator so they mill be prepared to Part f or pn's 
oners ivhit may fail victim to gas attacks of enemy warplanes over Paris 



Precautions have been taken in Paris prisons, as in the 
city proper, to protect inmates during wartime aerial at- 
tacks. When the alarm warns of enemy bombers, the pris- 
oners follow pr earranged directions for an orderly descent 
into their air-raid shelters, where provisions have been 
made for the care of casualties. Respirators are ready for 
emergency treatment of gas victims, and nurses have been 
trained to operate them* 



Waxed Floor to Eliminate Skid Hazard 

\^-^\AakXAJ 

■ In an effort to reduce the hazard effl falls 

V tin slippery J 1 - ■ o i . a Wc sti ugh ousp' engi- 



neer has devised a “bobsled” test for waxed 
surfaces, The little robot that takes the 
falls for you is an eight- inch wood base 
resting on three leather runners like those 
of a bobsled. A hundred -pound weight is 
placed on it, and the sled is pulled by a 
spring balance across a waxed surface. 
Th us the amount of pressure required to 
start it and keep it slipping is easily read. 



C Nearly forty per cent of all traffic acci 
dent victims in 1939 were pedestrians* 



Effort requited to puH i&O^pound weight on “bob' 
sled’ r over waxed surface is read on spring Scale 
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WORLD’S 




B\ P. W. Litchfield 

President, The Goodyear Tint 



er Co, 
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DACK of the tremendous advance hTal- 
most every field in the last cerftufy is 
the work of men who have devoted their 
efforts toward harnessing for mans bene- 
fit the properties of one of nature's most 
curious substances— rubber. 

E ubber has played an important part in 
making possible numerous things we re- 




gard as necessities* An outstanding char- 
acteristic of our modem civilization is fast 
transportation of masses of people and ma- 
terials, Across many thousands of paved 
highways and streets speed millions of 
passenger cars, buses and trucks. Air lines 
reach out to greater distances as the speed 
and safety of flight increase. Great ocean 






Top, giant breather bog uifJ in petroleum industry to reduce evaporation losses. Bottom , left, machine 
employed in testing new type at rub fref-an 4-t eh r rr^ jba It s used in sports, T/ifiso bails discard the tradi- 

earth-moving machinery 
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SHOCK ABSORBER 




Big rubber seal f above ) 
used fit damn's pray-en 
Covering /or'fiAsri (lefth 
rubber trash# 
for military unhides fbot- 
and i fTonoseaf 
textile rail Cotieri (right J 
F*huLus supplied Popular Mc- 
hy 3. P r G tmdr jeh Cft 



liners have crowded sail- 
ing ships from the seas. 

It is likewise character- 
istic that the materials 
used in the manufacture 
of these units of trans- 
portation are available in 
mass quantities— that we 
fully employ and enjoy 
the boons of the Bessemer 
and parallel processes. 

In this connection we 
cannot overlook our sys- 
tems of communication. 
These implements of 
modem civilization grew 
out of the genius of Bel 1, 
Marconi and kindred in- 
tellects. They serve us in 
a million ways and close- 
ly knit together geo- 
graphically scattered 
units of model’ll civiliza- 
tion. Another phase of 
modern living combines 
the elements of prophy- 
laxy, hygiene and sanita- 
tion. Behind a protecting 
shield conceived by Pas- 
tern - . Lister and many 
others* the span of mod- 
ern life has been extend- 
ed, we live in greater 
safety and we live in bet- 
ter health- 
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Top T>liot(w ami 
fiieteh rourlcsv 
Goadi'mir Tift* 
JSr Rubber Co 



Top* left, Arrfoatn rubber mat^ 

(r«j Atm sfet ’ping 

comfort. Right, rubberized fab* 
tic frunf useful fa sport smen. 

Betaw, sketch showing same d 
the pointi ot which rubber is 
used in the automobile. Right, 
curtain made hy heat-sealing 
rubberized material 

These characteristics — 
transportation, mass pro- 
duction, communication 
and mass hygiene — were 
nut created by rubber. 

But in each instance rub- 
ber is the fluxing material 
without which they would be either totally 
impossible or tremendously restricted. 

The fast motor under the hood of the 
modern car may perform its function only 
because it exerts its pow T er through the 
cushioning and traction qualities of the 
modem tire. And there arc more than 200 
rubber parts in the modern motor car aside 
from the tires. The plane’s takeoff and 
landing are safely accomplished bv the aid 



of pneumatic cushions made from rubber. 
The giant ocean liner is served in numer- 
ous essential respects by devices of rubber. 

In the field of communication, as in all 
functions of the electrical impulse, insulat- 
ing properties of rubber are indispensable. 

There could be no sys- 
tem of sanitation without 
rubber gaskets, and a 
scalpel in the hands of the 
most highly skilled sur- 
geon is a deadly blunder- 
buss unless the hands are 
covered by sterilized rub- 
ber gloves. 

All this has been made 
possible by the discovery* 
100 years ago T of the proc- 
ess of vulcanization by 
Charles Goodyear. Prior 
efforts to make rubber 
useful to mankind had 
met with discouraging re- 
sults. Regardless of the 
compounds with which it 
was mixed, the rubber 
grew hard and brittle in winter* became 
sticky in summer* seemed destined to re- 
main on the outer fringe of commodities 
beneficial to the human race. Application 
of heat to a mixture of rubber and sulphur 
yielded the secret fur which Goodyear had 
been searching, resulted irt a product that 
maintained its sturdy resiliency through 
heat and cold, From the crude rubber- 
coated fabrics and other articles of that 
day have sprung thousands of uses for 
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Folding Top for Table Tennis 
Fits on Card Table 



rubber, with more being added to the list 
each passing year. 

When the word ^rubber” is mentioned, 
the average man thinks of tires. This is a 
natural reaction, for during the past forty 
years the pneumatic tire has steadily re- 
duced the cost and increased the comfort 
of automobile transportation* Today, many 
different types of tires are available to do 
as many different types of jobs. The huge 
tractor* trailer units that convey heavy 
loads at high speeds over long distances 
need tiros that withstand the terrific heal 
generated in that type of service. The light 
delivery truck needs tires that will give 
long tread wear through hundreds of starts 
and grinding stops each day* The earth- 
moving vehicle needs traction that will get 
it through the sand and mud of a construc- 
tion job. The airplane tire must be able 
to withstand the terrific shocks of landing. 

Passenger and truck tires quite natural- 
ly have accounted for the bulk of the 
world’s consumption of rubber products 
up to this time. Bjit, the future will wit- ^ 
ness great expansion th. other directions.-' 

It seems that the rubber industry stands; 
on the threshold of an era of vastly multi- 
plied usefulness to civilization* 

The modern automobile includes almoptV on either one ° r two card tables and pro- 
as many pounds of rubber, aside from the ' vides a hard Paying surface that is said to 
tires, as the tires weigh. This includes ra- T £* ve ball a good bounce* Made of non- 
diator hose, fan belts, engine mountings, warping material, the board measures 
floor mats, seat cushions and many other, twenty-four by thirty-six inches folded* 
parts. Rubber is being brought into every k lX- 7 

increasing use by the designers of the. ' Xlectric Stove Fits Travel Case 
modem streamline trains. 

Small enough to carry in an overnight 
bag or brief case, an electric stove for 
travel has a six-inch heating plate, ther- 



F aiding table tap, smaller than standard size 
table, permits giune to be played in dose 



For playing table tennis in homes where 
lack of space makes it impossible to use a 
full-size tabic, a folding top that opens to 
seventy-two by twenty-four inches will 



Mattresses, cushions and upholstering 
made from beaten and molded latex are* 
just now coming on the market* With their 
superior cushioning qualities, their com- 
parative lack of weight and bulk, and the * 
advantages they offer by reason of then- 
being verminproof, it is indicated that a 
new market of vast potentialities is now 
being tapped. 

The two-mile long conveyor belt which 
transports 48,000 tons of crushed rock each 
day to the base of Grand Coulee dam is 
prophetic of the future use of rubber in 
mining and similar operations, 

Plastics and many other materials de- 
rived from latex are in the immediate off- 
ing, There are wide possibilities for the 
use of rubber to compensate for irregu- 
larities in dealing with rigid materials. 

There is no other material that will so 

{Continued to page 123A) 



mostatically controlled from high to very 
low heat, and is only one and one- half 
inches deep when its legs are folded* Op- 
erating on alternating current, it is handy 
for camp, hotel'rrr nifice and for use of 
doctors on emergency calls* 



Only flitf and one^half inches deep u>Aen the tegs are 

folded, this stove serves many purposes . # 

si/ ft/) 1 -#_J. 
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ew 1924 Car Costing $1,685 
Brings Only $40 Today 



Forgetting the "frosting” of mere styling 
and appearance, how would a new auto- 
mobile of fifteen or twenty years ago — kept 
“under glass” since it emerged from the 
factory — compare with a modem car 
performance? A Chicago man had a 
tical answer to the question the other 
when he bought from a friend a car that 
had cost $1 t G 85 new in 1924. The original 
owner had driven it only four and a half 



Top, fluorescent eat pet as you would see it in dark- 
ened theater t ut\d bottom view shows it with lights on 
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Foot Regulated Coil Winder 
Insures Uniform Tension 



miles* became ill, put it in a garage under 
good protection for sixteen years,, then sold 
it for $4G t Only technical advances had in- 
tervened to reduce its value. The car has 
an engine about the same size as engines 
today, yet without modem hill-climbing 
power, pick-up and economy. It lacks 
four-wheel brakes, balloon tires and safety 
glass, has no automatic choke* fuel pump, 
crankcase ventilation, shock absorbers* air 
cleaner noi’ oil filter, no steel top* nor has 
it the headlight power and trunk capacity 
of today’s automobiles. 
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Carpet You Cart See in the Dark 
Illuminates Theater Aisle 






Theater patrons will find it easier to walk 
down unlighted aisles which are carpeted 
with a fluorescent floor covering introduced 
recently. When the lights are switched off, 
invisible “black light*' causes the carpet to 

h it were woven 



With foot an treadle operator can govern rotation 
reel to assure uniform tension of finished coil 



Constant wire tension is maintained by 
a coil winder equipped with a foot lever 
that controls its speed. It can be operate 
at 120 to 650 revolutions per minute, an 
automatic counter recording the number 
of turns on a dial either forward or in 
verse. A pilot light shines when the 
is running, and there is a handwheel to 
permit removal of a few coils from 
winding if needed. 
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HOLES FOR WIRING ^ 
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FASHIONING decorative animals and 



novelties in gleaming metal is an in- 
teresting pastime, which can be enjoyed 
by anyone. The suggestions given are 
only a few of the many figures which 
can be reproduced. All the tools you 
will need to work the paper-thin metal 
to shape are an ice pick for punching 
holes* a pair of long-* nose pliers, a 
dressmaker's tracing wheel and a pair 
of household shears. For material. No. 
30 -ga. non -tarnish able monel metal is 
preferred, although sheet aluminum, 
while it does not have such a bright fin- 
ish, can be used if you are unable to 
obtain the former. For fastening the 
pieces together, you will need a spool 
of No. 30-ga. bright- finish wire, and a 
few feet of Va-in, aluminum tubing will 
also be needed to form a framework 
required by the larger figures. 
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RIGHT &IDE- 
OF HEAD 



OF HEAD 



U_LTOP_ 
I I I OF. 

1 HEAD 



BENT 

OVER 

FLAT- 



NECK TAB 

X'FITS 

\HERE 



BENT DOWN 
l c l at^ 



HOW TONGUE V 
^ 15 BENT Jr 



PIECE B SETS 
OVER PIECE A 



:vELK Vf; 
JAB W 



5JDE5 \ 
OF HEAD 
FASTEN! 
HERE 



To model the horse shown in 
Figs. 1 and 3, first enlarge the pat- 
tern of the body given in Fig. 4. 
As both sides are identical only 
half of the pattern need be en- 
larged full size. In cutting the metal, 
you'll find if much easier to follow the 
outlines if the paper pattern is fastened 
directly to the metal as in Fig. 3. Ordi- 
nary household shears will do to cut the 
metal, and by cutting the complete pat- 
tern from one side, a slightly rounded 
edge is obtained* Where indicated on 
the patterns, lines of small dots, which 
are made on the underside with a dress- 
maker's tracing wheel, are used to rep- 
resent hair on a figure and to give a 
shaggy effect, Bend the body on the 
dotted lines, studying Figs. X and 3 to 
determine the approximate shape. The 
body is wired to a supporting frame- 
work of aluminum wire, Fig. 2, with 
short lengths of silver-finish wire. The 
head is made in three pieces, the pat- 
terns for these being given in Fig, 6. 
These are bent and wired together as 
shown in Fig. 7 and the photo at the 
right. The two neck pieces, Fig. 10, are 
shaped as in Fig. 9. Piece (b) fits over 
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fe^TURNEty 
UNDER I 



T^AQNGf- 
fafiWHEEU 
H MARKS 



SCOT TIE ^ 
MADE FROM 
TWO PIECES 



HEWS NECK 
WOE FR OM 
ONI PIECE 



piece (a) ami they are wired to- 
gether at the points indicated 
on the patterns. The head is 
joined to the neck by wiring the 
neck tab in the position shown 
in Fig r 7. Finally, the neck is 
wired to the body at the shoul- 
dors, after which the slits In the 
mane are curled as in Fig. B. 
The feet are formed by simply 
turning the metal under at right 
angles. 

The body of the Scottie dog, 
shown in Figs. 11 and 12, is sim- 
ilarly bent to shape, but does not 
require a wire framework, Fig. 
11 gives the pattern for the one- 
piece head and neck, which is 
bent on the dotted lines to look 
like Fig. 14. The figure is com- 
pleted by fitting the neck be- 
tween the V-cut in the body and 
fastening with wire at each side. 
Finger marks can be removed 
with metal polish. Figs. 13 to 18 
inclusive, with the exception of 
Fig. 14, show other examples 
which can be reproduced. 
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Outboard-Motor Mounting Block 
Has Shock Absorbers 




rVf T'TJ 



This auxiliary mounting block for an 
outboard motor reduces vibration to a 
minimum and protects the transom of your 
boat, As shown in the drawing, the block 
is attached to the transom by means of 
bolts, which are mounted in the block with 
rubber bushings. These are of the type 
used in the front motor mounting of mod- 
el- A Fords, and can be obtained at auto- 
supply stores. A mounting board of the 
type described w p ill support motors weigh- 
ing up to 50 lbs. Heavier motors will re- 
quire sturdier construction. 



Abrasive Disks Held on Sander 
with Linoleum Cement 

Of the many adhesives for attaching 
abrasives to a disk sander, I find that or- 
dinary waterproof linoleum cement, which 




is inexpensive, is very satisfactory for the 
purpose. It can be spread on the disk with 
a knife and dries rapidly so the sander 
can be used soon after applying the abra- 
sive. — Kenneth Murray, Colon* Mich, 



T WO ' Size Hole in Bottle Stopper 
Protects Laboratory Glassware 

By drill i ng a 
rubber cork or 
stopper as shown, 
to accommodate a 
thermometer or 
thistle tube, the 
latter can be in- 
serted and re- 
moved with little 
p o s s i bility of 
breaking them. The diameter of the small 
part of the hole is sufficient to provide a 
seal around the tube, yet the short depth 
of this portion reduces friction, which is 
often responsible for breaking the glass. 



Holder Keeps Soldering Iron 
and Accessories Handy 

Your solder, flux and iron are always 
together as a unit in this holder. Spools 
of solder are kept on short projecting dow- 
els, and the ends of the solder are run 




through screw eyes at one side of the hold- 
er where the hot iron can he pressed 
against them. The iron itself is supported 
on two brackets, and the point is shielded 
by a strip of wire mesh curved over it and 
fastened to the sides of the holder. 



CA smooth paste made of whiting and 
lemon juice is a good cleaner for bone or 
ivory cutlery handles. Allow the paste to 
dry for a few minutes on the handles be- 
fore rinsing and polishing. 




900 



POPULAR MECHANICS 





Swan Cutouts Enhance the Garden Fish Pool 




SCREW HOLES 
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Floating gracefully on the surface of 
your fish pooh these cutouts of stately 
swans add much to its appearance. They 
are sawed from solid wood — not plywood 
— to the shapes given, and the floats are 
cut to resemble water lilies. The floats for 
the cutouts in Figs. 1, 2 and 3 should he 
3 A in. thick and about B 1 ^ in, across at the 



widest point. Wood Vs. in. thick will do for 
the floats on the smaller cutouts in Figs. 4 
and 5. These are about 61 z in. wide. Paint 
the swans all white with bright yellow 
beaks and black eyes and outline the wings 
with black. Paint the floats green and fas- 
ten the swans to them with wood screws. 

— Adelaide Blanton, New Albany, Ind. 



Fishing Rod Wrapped with Aid of a Pencil and Eraser 



To apply a tight, smooth wrapping of 
thread when making repairs on a split- 
bamboo fishing rod, one angler suggests 
the use of a pencil and eraser. The pencil 
carries the spool of thread so that it may 
be rotated easily around the rod, and the 
eraser is slit to receive the thread and hold 
it lightly during the operation. 



CTo dispel a moldy smell in bookcases and 
clothes closets caused by damp weather, 
sprinkle a few drops of oil of lavender on 
the shelves. 
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HOME 



CUT FROM 

INNER tube. 



AUBSffe 

BAND-* 1 



HOLES FOR, 
SURPLUS WATER. 



A-Sdi 1 ^ titty hate made in jurij< end af hrittre bn tiling dilates 

gas to escape und helps to prevent cracking of the aAcff. ftuh, 
6cj- daily taCkrJ Jo parch rai/err# uind ( old.- J up on-fir a flowerpot 
(it of fA( right „ serves a% a rfeeoroJron unJ anchors the pat 




SPRING OOTHESPIKS 



CLOTHES STICK 



This clothesline prop 
will pol punch holes m 
yo u r lawn as tf has a 
wide base and u fl**- 
ib{e joint, which allows 
tht base to set square- 
ly an the ground 



tfUiuffumnto 



SHVERWARt, 



GARDEN 

HOSE 



BEAD 
CUT OFF 



T/iii ffoLL'er bed IDUJ 
ft? itdc trpm an old eufo 
iire AapjAS the beads 
removed mnd turned in- 
side evtr The tire mot 
covered with 1 ; in. of 
stucco and surfaced 
with colored '.font's, 
first wrapping If urifft 
jfnt mesfi unro to an- 
chor tfie jtueco 



AUTO T|K,E 



STUCCO 



hardware: cloth 



Cleon silverware scaled in a fruit 
jar is nof likely to tarnish rapidly 



HEADLIGHT 

SHELL 



Sprlng-t > po cMVicfjpfn f 
dipped aver side at wnf^l 
boiler hold clothes stick* 
Left, round wood block 
with various sizes of holes 
drilled near the edge pro- 
vides handy button rack 
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Three-deck garment hanger above holds 
your rurf neatly because there arc separate 
places tar the trousers, vest and coat. Rack 
shaped from u?ire and hunt: on sfauc of 
left, keeps tobacco pipe! out at sight where 
heat tjuichly evaporates, moisture 



Machine bolt 



WASHER J l HOLE 



OOOR 

wedge 



Aft old table fork with the tines 
hint as shown a hove is a good, 
puller tor small $ tuples 



To Water high ttimofoLti- 
boxes, thread a garden 
hose through the teeth 
of a rake and elevate the 
nozzle as indicated 
above, Kour s/ioes will 
be out of the way in a 
closet if kept in the aim- 
pie rack o( the right, it 
consists of a length of 
pipe supported by a cou- 
ple of wood htockSf 
which ore toenailcd into 
the floor and baseboard 



I PIPE. OR 
DOWEL ROD 



Loose end rails of a bed fnn be repaired by the method 
above, ii’Aiie v wedge-shaped doorstop ujfff a/u?£iv .4 he 
at hand if it is kept m a large staple driVen info f/ic 
door near the bottom os shown at the right 
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Baby Carriage Kept on Porch 
by Broom Clamp 




When you leave a small baby in a car- 
riage on the porch for an airing, a broom 
clamp screwed to the wall to grip the han- 
dle is a further safety precaution in addi- 
tion to the brake. This is especially true if 
there are small children who might, in 
playing, release the brake, 



Boat Anchor Raised from Seat 
with Aid of Rope Holder 

Use this holder for the anchor rope on 
your rowboat and the anchor can he raised 
or lowered from the seat. The holder is 




cut to the shape shown from a piece of 
auto-tire casing. The rope is first run 
through a large screw eye on the end of 
the boat and then through the holder, 
Ha: sing the rope allows it to slide freely 
through the holder, and lowering it causes 
the holder to grip it securely. 



Scratching Surface of Match Book 
Points Fishhooks 

If hooks used for 
trout and other 
small game fish 
arc dulled against 
submerged rocks 
and pebbles, just 
rub the pointed 
ends across the 
scratching surface 
of a book of matches. This abrasive sur- 
face will restore the point quickly. 



Re-Gluing Loose Veneer Tops 

When veneer or 
thin material is 
glued to a table 
top and it loosens 
in places* we re- 
gluc it as follows: 
From the under- 
side of the table 
directly under the 
spot where the 
material has loosened, a hole is drilled 
through to the underside of the material. 
Then adhesive is forced through the hole, 
which is then sealed tightly with a dowel. 

— Paul Adams* Loma Linda, Calif. 





Grinder Dust for Potted Plants 





Instead of in- 
serting nails or 
bits of iron into 
the soil of potted 
plants to provide a 
supply of iron, use 
dust that has col- 
lected about a 
grinding wheel. 

This is composed 
largely of iron and 
steel " trk di- 
vided r 

is readily taken up by the soil and supplied 
to the plants. — W.C. Wilhite, Carlmville, III. 



GRINDER, 

.BUST 
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Croce and utility are pleasingly combined in 
this dainty, chairsidm table to provide a refining 
touch to the decorative scheme of any hornt?. 
Alt hough it can be made of any hardwood. 
Walnut or mahogany art the two most suitable 
woods to i/if. The curved bundle and brtrce.s 
of the table tire cut from 5-in , stock and 1 may 
be joined la the uprights with cither dowei or 
ttfiion joints. The arch-s hope d legs are screwed 
to the face of the uprights, after which the 
screw heads are covered with wood plugs and 
sanded flush. White the trays con fee built up 
around glued-up panels of solid stack, the use 
of %-tn. veneer-fated plywood will simplify 
the work. The tray edge# are formed by first 
bending steamed strips around a form , which 
conforms mitA the shape of the tray bottom. 
and then nailing t when dry, to the plywood 
edge. A narrow half-round molding, beflt trntf 
glued to the lower edge, conceals the nail heads. 
Finish the table with Stain and Wax, before 
fastening the trays in place with screws insert- 
ed !(i counterbared holes made in the cross rads 
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T-Square wit fa Two Tacks in Head 
Serves as Armrest for Artist 




When working on drawings, lettering, 
etc M that may be soiled easily, a handy 
armrest to avoid this can be made from 
your T-square. Just drive a couple of 
thumbtacks in the underside of the head 
as indicated in the detail. The tack heads 
serve as gliders on which the square may 
be moved about easily over the work. 



Tripod Head Does Double Duty 
in Chemical Laboratory 

In my amateur chemical laboratory, I 
use my universal camera tripod head in 




conjunction with two burette clamps to 
support test tubes and other glassware at 
any desired angle. The threads of the tri- 
pod head will take those of the clamps. 

— George Vlas, Chicago. 



Match Book on Cigarette Package 
Is Always at Hand 



Disliking to hunt 
through, various 
pockets for a book 
of matches, one 
smoker solved the 
problem by at- 
t aching the 
matches right to 
the package of cig- 
arettes. A narrow 
strip of adhesive 
tape was used to 
matches, as shown i 




attach the book of 
t the photograph. 



Worn Ferrules of Fishing Rods 
Repaired with Solder 




If ferrules on a 
fishing rod have 
worn so that the 
rod comes apart 
when in use, they 
can be repaired by 
simply coaling the 
plug part of each 
ferrule with sol- 
der, Apply a light 
coating and then smooth it down with fine 
emery paper so it will fit snugly, 



Tape on Your Finger Starts Nuts 
in Hard-to-Reach Places 

On various as- 
sembling jobs 
where space does 
not permit insert- 
ing the hand to 
start a nut on a 
small bolt, one 
workman does the 
job with the aid of 
a piece of adhesive 
tape on one finger. 

The tendency of the nut to adhere to the 
tape enables one to hold it against the bolt, 
which is then turned to screw the nut on. 
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PLASTICS 



ffnrn or ilhirtunnted windnvJ ter 1 - 
niccj anJ i amp?; indium r;r« jeme «/ 
muny thing# that can bv made u^ffi 
thtn pfastfcG 



f 'HIN plastics in all the colors oiler the craftsman and 
1 small production shop owner a medium that lends 
itself admirably to modem design* Thicknesses run 
from slightly under bu in* to lit; in. The large sheets or 
rolls available and the thinness of the material* make it 
ideal and practical for many purposes. The material is 
purchased by weight or by the square foot, the cost 
being about the same as a fine grade of wood veneer. 

Working with thin plastics follows the same general 
routine used for heavy plastics, with the exception that 
huffing and polishing are seldom necessary. The ma- 
terial can be bent to almost any shape after dipping it 
in boiling water, as shown in Fig. 2 r The sheet can be 
bent around any suitable form, as in Fig. 4 T and will 
retain its shape when cool. A typical project showing 
the application of the bent sheet is the window cornice 
in Fig. 1. 

Shades for round hall and porch lamps are easily 
made by simply snapping a strip of the material inside 
the framework, as in Fig + 5, For permanence, the seam 
can be glued with the acid cement used in plastic work, 
or with any other type of glue. Fig. 3 shows a cylindri- 
cal lampshade being glued. The plastic for this type of 
work is generally about in. thick and can be cut with 
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opposite side is a fine mat 
surface* Painted decora- 
tions of any kind always 
should be applied to the 
mat side as better adhe- 
sion will result. Ground 
or sandblasted designs 
work out very well and 
can be worked on either 
side of the plastic* Table 
mats with a simple ground 
border are shown in Fig. 
lb The mat in the fore- 
ground of this picture was 



©THE DESIGN CAN BE SPRAYED, BRUSH PA I NTED OR SANDBLASTED 



a pair of scissors. Heavier stock 
can be cut on a circular saw or 
hand saw, using the same cutting 
edge as for wood* 

A neat project utilizing the 
heavier plastic is the fire screen 
shown in Fig* 7* This is partly 
framed with wood in order to give 
the lifl-in. thick plastic sufficient 
rigidity. With a full-bound frame 
of wood or metal, thinner plastic 
could be used. The construction 
details are shown at the left of 
Fig. 7, Fig, S shows the silhouette 
design being applied by a spray 
gun, working through a paper 
stencil. One side of thinnest plas- 
tics is highly polished while the 






• «> - - v 






908 



POPULAR MECHANICS 





DSfESS 
CORNERS 
flush wn 
Slight^ 

fiOUUD/ 



APPLY 
TOP AND 

8QTTQW I j 



<• ABOUT 
£ OVERMANS 



K* ABOUT 
^OvEflHANu 



VF.NEtftlWfr 'A 1 i T H THIN PLASTIC 



made by interweaving plastic 
strips of contrasting colors. 

Tbin plastics can be obtained 
either translucent or opaque. 
Where the material is to be used 
as a veneer the opaque plastic 
should be used in order to conceal 
the surface on which the plastic Is 
glued. For an all-over veneering 
job the edges arc applied first, as 
in Fig. 10. Projecting edges are 
sanded flush, after which the top 



»r and bottom pieces are applied. A 
slight bevel at the edges makes the 
joint almost invisible. Fig. 11 
shows the top of a bath bench be- 
ing veneered. No edging was used 
on this job. The material is ideal 
for table tops^ serving trays, etc., 
as it is proof against liquids, cig- 
arette bums, and can be cleaned 
in an instant with a damp rag. 
Translucent plastic is the type to use for 
lighting fixtures, indoors or out t wherever 
a flexible colored “glass’' is required. Figs, 
12 and 14 show a lampshade made by lam- 
inating three pieces of plastic together in 
steps to produce a three -tone effect Figs, 
13 and 15 show a corner light, which is 
typical of many excellent lighting units. 
Where the work does not require bend- 
ing, as a straight piece of colored plastic 
in an illuminated house number, the ma- 
terial should be V 32 in, or more in thick- 
ness. Thin plastics are quite rigid and 
somewhat brittle when cold and always 
should be worked in a warm room. A rag 
saturated with boiling water should be ap- 
plied to the line of cut before sawing. 
Where an especially flexible material is 
required, thin plastics with a celluloid base 
should be used, A celluloid base plastic 
can be bent double without cracking. 
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Artist Wears Two-Finger Glove 
to Prevent Soiling Work 




One artist wears a glove with the thumb 
and first fingers removed to prevent the 
hands from soiling the work. It is best 
to prepare two or three gloves in this man- 
ner so that you will always have one to 
wear while the others are being washed. 



Bolt Improves Lathe Tool Rest 
When Boring Bowls and Vases 

Located near one end of a tool rest of a 
wood turning lathe, as shown in the cir- 
cular detail, a bolt improves the rest when 
boring out bowk and vases. The rest can 
be inserted into the work and the tool 
rested on the bolt. The bolt hole may be 




tapped if desired, but in most cases locking 
the bolt in place with a nut on each side 
of the rest will be sufficient. 

— Howard H. Heydorf, Missoula, Mont. 



Fishing-Tackle Box Held on Seat 
of Boat by Rubber Bands 




To keep your 
fishing tackle on 
the boat seat be- 
side you, just saw 
two notches in the 
front and rear 
edges of the seat to 
take stout rubber 
bands as indicat- 
ed, Then set the 
box on the seat, slip the bands up over the 
ends and the box will be held securely. 



Grass Shears Are Carried Safely 
on Lawnmower Handle 

Fasten your 
grass shears to the 
lawnmower han- 
dle and they w r ill 
always be at hand 
when needed. A 
wide rubber band 
cut from an inner 
tube and slipped 
over the handle as 
shown will hold 
the shears. 




Fuller Ball Keeps Bail of Bucket 
in Vertical Position 

Slit along one 
side to fit over the 
wire bail of a paint 
bucket, a fuller 
ball will support 
the bail vertically 
by resting against 
the rim of the 
bucket as shown 
in the drawing. 



{[As bacteria from old bouquets tend to 
hasten wilting of fresh blooms, vases al- 
ways should he washed thoroughly with 
soap and rinsed with hot water before put- 
ting in a new bouquet. 
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5-PERCENT 
SOLUTION C 
OF FORMM.OE; HYDE. 



alcohol 



fVJNNlN 0 



a>ASH TRAM 

\pjft ptovejf the Siottj 



’y ^ T HILE the thrill of catching a big fish lusts only 
a few minutes, the pleasure of reminiscence* 
or telling your friends about it. can last for years if 
you mount the head to serve as a paperweight* pen- 
holder or ash tray, Fig, l r When removing the head, 
it's best to leave about 2 in. of the skin on it. If you 
forgot to do tins, the skin can be imitated! with plas- 
ter of pari<L After us much flesh as possible has 
been removed, the mouth is propped open with a 
stick so that it resembles the one in Fig. 2 . Then it 
is placed in a bucket or can of 5 per cen t- ft jrm alde- 
hyde solution, Fig. 3. It should be iefl in this solu- 
tion for at least 3 days, or it can be left until ready 
for use. 

When you are ready 
to mount the head, it is 
taken out of the solu- 
tion, rinsed in running 
water as m Fig, 5, then 3 
dipped in denatured al- M 
cohoL Fig. 4, and hung 
up to dry* After it has 
dried, which will only 
be a few minutes, it is 
given a coat inside and 
out of water glass, Fig. 6, 

When dry, a second coat 
is applied, When this 



STICK 
PLACED 
IN MOytK 



AIN TE,0 with WATER GLASS 
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has dried, the head is given a coat of quick- 
drying clear varnish, which is repeated m 
a few hours. As soon as the second coat of 
varnish is dry, the head is ready for a base, 
which can be made of plaster of paris. 

Twist a 3-in. length of small wire to the 
backbone in a position where it won't 
show, but so it will go into the base mate- 
rial. The head is then placed on a piece of 
waxed paper on a flat surface and the 
plaster of parts is poured in through the 
mouth, Fig. 7. When the plaster is about 
] k to 3 A in. deep, it is spread out on the 
inside and smoothed up on the outside in 
any place where it pushed through. If the 
head was cut off too short and no skin was 
left to cover the back of the neck, the 
plastic material is built up to fill these 
places. When the plaster is almost dry, 
artificial scales are worked in with a sharp 
instrument to make it look natural. Place 
a small piece of plaster for the tongue as 
this improves the inside of the mouth. The 
name and date can be cut before the plas- 
ter gets hard, either inside the mouth 
or on the back of the base. 

Fill the eye holes with the same base 
material and set the eyes in this. Artificial 
glass eyes are not expensive and make a 
neater job, but buttons of the proper size 



and color can be used if a black 
dot is painted in the center of each 
one. When the plastic is dry, give 
it two coats of clear varnish. If 
the plaster shows, or if there are 
any light spots on the head, they 
can be touched up with a mixture 
of black and medium-brown oil 
color in a few drops of clear var- 
nish to match the rest of the fish. 
Don’t forget to paint around the eyes. Next, 
mix a little medium-green in oil with var- 
nish and apply this as dots with a small 
piece of cotton on a stick. While still damp 
rub over this with a cloth that will not shed 
lint, to give it a natural greenish color. 
The inside of the mouth is rubbed with a 
light flesh color in varnish. The tongue and 
the surfaces around the teeth are painted 
with a darker flesh color to brighten up the 
inside of the mouth. Fig, 8 shows the com- 
pleted head. 



SteeKTute Case for Fishing Rod 



Fishing rods of 
the one-piece type 
may be protected 
against rough han- 
dling by inserting 
them into a length 
of thin -wall steel 
tubing. These are 
cut to the required 
length and both 
ends are closed 
with rubber crutch 
tips, which may be 
purchased at a dime store, 

— John C. Michalek, Kansas City, Mo. 
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Inexpensive Portfolio Has Adjustable Ends 




APTinClAL 

L E*TH£G 



■^i-CUT 



CAftCj&OftflD 



LUiL DOWN 



Shoe 



N$iD£ 



PUNCHED HOcES 



This portfolio is just the thing for school 
children and for art students* It has two 
adjustable daps this t serve as ends to cover 
the contents. To make it two pieces of 
heavy cardboard, 12 by IS in., are hinged 
together lengthwise with a strip of cloth. 
Then artificial leather is glued to the outer 
surfaces of the cardboard, taking care to 
smooth the leather to avoid wrinkles. The 
leather is folded over the edges of the 
cardboard and cemented to a portion of the 
inner surfaces as indicated, to give a good 



job. The flaps of artificial leather are then 
glued in place to the inner surfaces, and a 
shoestring is provided for tying them to- 
gether, A shoestring is also used as a fas- 
tener to keep the portfolio closed. 

— R + L, Fairall, Los Angeles, Calif, 



Car Vacuum Tank Serves as 




Bilge Pump on Small Boat 

Connected to an outboard motor, a vac- 
uum tank from an old car will serve as a 
bilge pump on small boats. Operation of 
the tank on the boat is the same as it was 
on the car, except that it handles water 
instead of gasoline. The vacuum line of the 
tank is connected to intake of the motor, 
and the line that formerly carried gasoline 
from the car tank is run to the bottom of 
the boat The outlet line, which comes out 
the bottom of the tank, goes out through 
the side of the boat above the waterline* 
This makes it necessary that the tank be 
mounted high enough in the boat to per- 
mit the line to come out as indicated. 

-—Arnold Austin, Janesville, Wis* 
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SutUm^ m wall. 
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Pleas in^ly colonial in i/*sifu T tAii cfirnnf JjaA 
cabinet i« parfjcu/nrf^ of «?piin! in aputlnuanta and 
imaif hemes where floor space ii limited to *utA 
on extent that even a fall-size corner cabinet Can- 
not very (Cell be used, The front may be left 
open as sAown in tfie picture or a ffoJj door may 
be provided r in which case the scrolled top piece 
inside of the frame is eliminated and a rail is 
Substituted. Door construction ije simplified, as 
half-tap i*inti art used for the m ulliem joints. 
Also, the shelves ore ud justabt* arid may be ar- 
ranged according to the use of the cabinet* it 
will serve many other purposes such as a bric-a- 
brac or book shelf, os on dffrnfffiVf for holding 
a few pieces of your choice china 
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Mirror Held Safely on Tent Pole 
by Strip of Inner Tube 




tie it in a knot, forming a loop large enough 
for the hook or plug to slip through. Then 
thread the loop through the eye of a hook, 
pass the hook through the loop as indicat- 
ed* and draw the line tightly. 



Acids Filtered Through Funnel 

Strong acids and 
alkalies that would 
destroy paper fil- 
ters can be filtered 
through a slurry 
of water and as- 
b es to s f i ber s 
placed in a glass 
funnel, A glass 
marble keeps the 
slurry out of the 
funnel neck. After 
the slurry has 
dried* acids can be poured into the funnel 
to filter through the fibers. In some cases, 
the fluffy thermal insulation used in houses 
can be substituted for the asbestos. 




To support a mirror on the pole of his 
tent, a sportsman slit a strip of inner tube 
and used it as shown. Unlike hooks often 
used for this purpose* the strip need not 
be removed when the tent is packed. 



Doorstop Made from Spring 

Shaped as shown 
and screwed to a 
door near the low- 
er edge, a short 
length of clock 
spring provides a 
good doorstop. 

The spring must 
be located so that 
it will act as a fric- 
tion catch when it engages a door bumper 
screwed to the wall, — A. E, Ogren, Chicago, 




Loop in End of Line to Change 
Fishhooks Easily 




When it is nec- 
essary to change 
hooks or plugs 
frequently while 
fishing, the follow- 
ing kink will save 
time* Double the 
line at the end and 



Salt Removes Starch from Iron 

When ironing 
starched clothes, 
the starch has a 
tendency to collect 
on the iron. It can 
be removed quick- 
ly and easily by 
rubbing the hot 
iron over a piece 
of brown paper on 
which salt has been sprinkled. 

— William Swallow, Brooklyn* N + Y. 




Rack for Collapsible Tubes 



This rack is just 
the thing for col- 
lapsible tubes eon- 
taining many 
pr epa rations that 
are kept around 
the home. It is 
made by notching 
the inner surfaces 
on the jaws of 
spring - type 
clothespins* the 
handles of which are screwed to a strip of 
wood, the latter being attached to a wall 
or inside a cupboard door out of the way. 
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Rur h-cavr red tie holder x„ flower baskets, pipe racks imJ n«l 
bowls are /u«{ a few of the interesting and useful things .vow 
can matte from material in the woodpile. The stock is sowed 
and turned to shape and is then sandpapered smooth before 
applying shellac tor finish. Green wood often splits upon 
drying out rapidly, so m order to make the wood dry slowly, 
put the pieces m sawdust, -saturate this with water and set 
away to dry. After the sawdust and wood have dried 
I thoroughly, which may tube several months, you cun work 
the latter and be reasonably certain that it will not split 



Jlmvlitch 
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Small Articles Are l )ry-Cleaned 
in a Fruit Jar 




A fruit jar is handy when dry-cleaning 
neckties, ribbons and other small articles. 
Just pour the cleaning liquid in the jar, 
insert the article to be cleaned and screw 
on the lid tightly, using a rubber ring un- 
der it. Then shake the jar. This method 
saves cleaning fluid and assures a good job. 



Vine Trellis from Notched Picket 

Notched along 
the e d g es and 
driven into the 
ground, a picket 
provides a simple, 
neat trellis for sin- 
gle vine or climb- 
ing rose. The stag- 
gered notches will 
support the vine 
without tying. 



Car Rim Filled with Concrete 
Provides Good Cistern Cover 

A good cover for 
a cistern can be 
made by filling an 
old car- wheel rim 
with concrete, A 
handle for the 
cover is provided 





by sticking a U-shaped iron rod into the 
concrete while it is still soft. Such a cover 
is neat, permanent, and is too heavy for 
children to dislodge. If desired, the con- 
crete may be put in only the top two- thirds 
of the rim, leaving a recess on the under- 
side into which the top of the cistern will fit. 



Flypaper Keeps Ants Off Cot 

Wrap a strip of 
flypaper around 
each leg of your 
camp cot, and ants 
will not crawl up 
them and get into 
the bedclothing. 

A rubber band 
around each strip 
will hold the fly- 
paper in place. 



Cork Measures Finger-Ring Size 

If you are going 
to purchase a ring 
for a friend or rel- 
ative and It is in- 
convenient to car- 
ry one along to the 
store for the cor- 
rect measurement, 
use a cork. Slip a 
ring of the correct 
size over the cork 
and mark its position. From this it will be 
easy for a jeweler to determine the size. 





Making Candles Fit the Holders 



When ornamen- 
tal candles are too 
large to fit their 
holders, they can 
be made smaller at 
the base by dip- 
ping them in boil- 
ing water. Dip the 
candle repeatedly 
until enough of 
the wax has been 
melted away from 
the base to make 
it fit the holder. 




C Dates will keep a long time if stored in 
tightly covered jars to exclude air. 
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rpHERE are only a few 
pieces comprising this 
neat little coffee table, name- 
ly: a wooden ring holding a 
plate- glass disk which forms 
the top, a wood disk to pro- 
vide a shelf and assure 2 ‘igid- 
iity, and four gracefully 
curved legs, having rounded 
or fluted outer edges. You 
turn the ring and disk on a 
lathe, and cut the legs on 
either a scroll or band saw, 
and the parts are fastened together with 
w ood screws. 

First get the plate -glass disk 1414 in. 
in diameter, after which you turn the 
ring from a block made by gluing up 
several pieces of hardwood. The block 
should be 17t4 in. square and 174 in. 
thick. One side is surfaced to fit snugly 
against a lathe faceplate and the cor- 
ners are cut off to form a rough round 
before turning. After mounting, remove 
some of the center "waste until you get 
a snug fit for the glass. Then turn the 
outside as in Fig. 5, to the design and 
dimensions given in Figs. 2 and 3, Sand 
the surface smooth, polish with No. 000 
steel wool and finish with clear lacquer 
or white shellac. If lacquer is used on 
gum wood, apply the first coat and im- 
mediately wipe it off with a rag pad 
while the lathe is turning. This will 
leave just enough lacquer to seal the 
wood, over which a second coat of lac- 
quer can bo applied without trouble. 
However, two thick coats of lacquer 






cannot be used as the second one w r ill 
raise the first. If walnut or other open- 
g rained wood is used, filler, stained dark as 
desired, is first applied and rubbed down 
before lacquer or shellac is applied. The 
ring, after being finished and polished over 
its entire outside and top surfaces, is finally 
cut out by using the point of the small 
skew, Just before the ring is cut loose, the 
lathe is stopped and the final cut is made 
while the lathe is being turned by hand. 
This prevents the ring from being broken. 



Now r saw out the legs, using the pattern 
shown in Fig, 4. Take care that the notches 
at the top are all exactly alike so that the 
ring will seat perfectly. Sand the legs well 
and rub with fine steel wool before finish- 
ing. The outer edges should be rounded or 
fluted to eliminate severe plainness. To 
locate the exact position of the legs on the 
ring, scribe a circle on a large sheet of 
paper the same size as the bottom of the 
ring and divide this into quarters. Then 
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notch slightly. If the underside of the ring 
has been left unfinished, you can spot the 
joints with glue for added rigidity* 

The shelf Is fastened in place by No. 5, 
1 Vis-in* screws driven through the legs as 
indicated in Fig. 6* Here, also, pilot holes 
are needed, and they are counter bored so 
that the screw heads will he recessed and 
concealed with wood plugs* which are 
glue-coaled arid driven in place. As mosi 
of the lower structure of the table is clear- 
ly visible, all parts except the underside of 
the ring and shelf should be finished nicely. 

If desired, a round tray that will match 
the table top, can be turned as a separate 
project. Such a tray is shown in Fig* 7, and 
it is similarly fitted with a glass bottom. 
The tray can be the same size as the table 
top. or it can be made smaller and may 
even be designed so that it fits neatly on 
the table in such a way that it gives no 
indication to the casual observer that there 
is a separate tray, which is removable. 



transfer the markings to the underside of 
the leg. Use No. 5 round-head screws, 1V4 
in, long, for assembling. Drill Vs -in* pilot 
holes for the screws through the top of 
each leg, at a slight angle, and then fasten 
the legs in place temporarily to check the 
spread between them so that the shelf will 
touch each one. If any one of the legs are 
out of line, alter the angle of the shoulder 



Mosquito Netting on Crib Weighted to Keep It in Place 




Instead of pinning a mosquito net over a 
baby's crib to keep out insects, tie a lead 
fishiine sinker to each corner. The weights 
will keep the net in place, and it is easy 
to remove or replace. 



Tires Deflated to Soften Ride 
When Taking Movies 

Amateur movie fans might profitably 
follow Hollywood's trick of using low- 
pressure tires on camera cars to prevent 
traffic scenes from becoming “jumpy*” 
Though practical only for short runs, de- 
flating ordinary tires to a point where they 
completely “cushion"' the ride should 
achieve the same result. 



920 



POPULAR MECHANICS 




Camp Water Pulled from Lake by Windlass 




This windlass for pulling a bucket of wa- 
ter up an inclined cable from a lake or 
stream at your camp will save many steps. 
Also, it wiJ I enable you to get water farther 
from shore where it is usually cleaner than 



that near the shore. The windlass consists 
of an old ear wheel mounted on a combi- 
nation crank and axle, which is mounted 
on two posts. A third post supports a cable 
anchored under water at one end with a 
large boulder and at the other end with a 



stake driven into the ground. A length of 
clothesline wound on the wheel is tied to a 
pulley that travels up and down the cable. 
The bucket is weighted at the rim so that 
it will tip when it reaches the water. 

— W. W. Anderson, Minneapolis, Minn. 



U'S haped, Bench Stop Swings Out of Way When Not in Use 
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Flies Killed with Poisoned Bait 



A simple bench stop that is out of the 
way when it is not needed, yet is always at 
hand, can be made from a large U-boIt and 
a couple of staples. The staples are driven 
into the side of the bench to support the 
stop when it is not in use. When lifted and 
swung to position for use, one leg of the 
bolt drops into a hole in the bench top. 



JUNE, 1940 



A small sugar 
sack filled with 
poisoned grass- 
hopper bait and 
hung in a barn or 
other building 
where flies gather 
will destroy them. 
Keep the bag 
moistened, and 
place it so animals 



cannot reach it. 



ire 
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Slotted'] *ipe Stakes Support Wire 
Around Lawn 




When using lengths of pipe as stakes to 
support a wire to discourage trespassing 
on a lawn, slot the pipe near the top end 
to take the wire. Then you can close the 
slots on the wire with a hammer. 



Cushioned Handle Brackets Stop 
Rattle in Lawnmower 



Rattle in a lawn- 
mower can be re- 
duced if rubber 
bushings are 
placed around the 
posts over which 
the handle brack- 
ets hook. Use a 
strip of inner tube 
fastened with tire 
cement or heavy 
rubber bands. 




Lawn Hose as Hydrant Wrench 




To loosen a gar- 
den hose at the 
hydrant or sill 
cock, make a 
wrench by cutting 
a length of hose as 
shown. When 
folded around the 
connection and 
gripped tightly, it 
will serve as a 
wrench to loosen 



the connection without any possibility of 
crushing the thin metal ring on the end of 
the garden hose. 



Spilled Mercury Salvaged Easily 
with Medicine Dropper 

Spilled mercury 
usually can be 
saved with a med- 
icine dropper. Just 
compress the bulb 
of the dropper, 
hold the end 
against one of the 
small mercury 
drops and then re- 
lease the bulb. 



Safe Catch on Pole for Fishhook 

The ann oy ancc 
of a dangling fish- 
hook while carry- 
ing the pole along 
a creek or river 
can be avoided by 
tying a rubber 
band near the butt 
of the pole. Tie the 
rubber so that it 
must be stretched to engage the hook. In 
this way, the hook cannot slip out of the 
band and catch In the clothing. 





Locking of Type Forms Aided 
with Blotting Paper 

Amateur printers who experience diffi- 
culty in locking forms of small type can 
avoid much of the trouble by inserting a 
strip of blotting paper between the side of 
the type form and the locking strips. 
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ZEPHYR-* 



By CHAS. H. McALARY 



PART III— Mast, 
boom, rudder,, rig, 
sail and painting 



H 



AVING completed the hull of 
“Zephyr 1 " as described in the 



previous installments* the 24— ft. 
mast is made next. Eight pieces of 
Vi; -in., straight- grain spruce, 2 l z 
in. wide are required to build up 
the hollow mast as detailed in Fig. 

34, four of these pieces being 10 ft* 
long and four 14 ft. long. The mast 
runs straight to a point 40 in. from 
the peak from where it tapers to 
2 In, square at the end. The pieces 
are assembled to form the hollow 
section by lapping adjacent edges 
as shown in the circular detail of 
Fig, 34, and are spliced together 
by cutting the ends 45 degrees and 
then centering the butted ends 
over filler blocks fitted in place at 
these joints* Note that the joints 
are alike on opposite sides. The 
blocks should measure 2 in. square 
by 4 in. long, with the exception of 
those fitted at the base and peak 
which should be f> in* long* As- 
semble the pieces with casein glue 
and brass screws, and damp the 
work perfectly flat while the glue 
is drying* The aft edge of the 
mast* you will notice* is planed 
flat to receive the sail track. 

The sheave for the halyard is installed 
as shown in Fig. 35. It should be either of 
brass or galvanized iron and should turn 
in a slot which is at least % in. wider* so 
that it will not bind when the wood swells. 
Eye plates for the stays are screwed to the 
mast at the beginning of the taper and like 
all other fittings, they should be of brass* 
especially for salt-water use, The goose- 
neck* shown in the insert in Fig. 34* can be 
made from brass stock or a similar fitting 
can be purchased ready-made. 

For the boom, select a good* straight- 



Top photo r/fOurj tJta toot at th c suit btittft tracked on th* boom 
in reading** f* houtmd aloft, uihiU th * lo%V*r a atom 

LU «|0 of *‘2*t thyr™ show* th * fait, trim tint* O t it* hull 

grained piece of spruce 1 % in. square and 
12 ft* 6 in. long. Beginning at the center 
of the piece* taper one end to measure 1% 
in. square* planing the work on the bottom 
and sides only, as shown in Fig. 37* The 
top is left flat for the sail track and the 
opposite end of the boom is trimmed to fit 
the gooseneck brackets. Location of the 
blocks for the sheet and the method of se- 
curing the sheet to the end of the boom* 
are also shown in Fig. 37. Quarter- inch 
hemp rope is used for the sheet. 

Locations of the chocks, cleats* stays and 
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BOLT 



2 \ BRASS 
^ SHEAVE. 



HEMP HALYARD 



Eye. plates 

FOR S1AYS 



SECTIONS 



The theave must turn freely 
in an oamrSilA flat to allmu 
far swelling of the wood . 
The t lot is cut diagonally 
through the mast &y boring 
tit)® hole# 3 in, apart and 
sawing ant the waste with 
u coping saw 



traveler are given in Fig. 38. The side stays 
are screwed to the second rib aft of the mast, 
which brings them approximately 10 in. be- 
hind the center of the mast. The traveler is 
screwed to the top of the transom. A square, 
chromium-finished plate is screwed over the 
mast hole in the deck and a grommet through 
which the halyard passes through the deck, 
Fig. 43 ( is fitted just a hove a block installed 
beneath the deck. Deck cleats are screwed 
into pieces of stock previously fitted under 
the deck before it was covered. When the 
sail is raised, the halyard is belayed to a cleat 
screwed to the seat, Fig. 43. The side stays 
are fastened to chain plates with chromium 
turnbuckles of the pipe type. Fig. 38. The 
forestay is fastened to the oak stem with an 
eyebolt as in the circular detail. Fig, 38. 

The centerboard is conveniently raised 
\ and lowered by means of two blocks fitted 
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TLKNflUCHLL 



SAIL TRACK 
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board : 
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THROUGH PIANK, 
IKTO me \ 



STEM 



CHAIN PLATE 



as in Fig. 42, An upright, screwed to a 
deck beam and the keelson, provides a 
solid support for attaching the block and 
the end of the line. The other end of the 
hemp rope is belayed to a cleat on the seat 
The rudder, Fig, 36, is cut from a single 
piece of oak 1; ho in. thick. Lay out a full- 
size pattern on 1-in. squares and transfer 
to the wood. The edges are tapered, below 
the waterline, as shown in the section A -A. 
The tiller, which may be made of either 
mahogany or oak, is located between rab- 
beted cheeks at the top of the rudder and 
is bolted in a tapered slot to permit a slight 
up-and-down movement. Place thin wash- 
ers on each side of the tiller and be sure 
that the slot is wide enough to avoid bind- 
ing when the wood swells. Strap and plate 
gudgeons, fastened to the rudder and tran^ 
som, as in Figs, 36 and 3S, permit the rud- 
der to be detached easily by means of a 
removable pin. This type of hinge will not 
come loose and checks the tendency of the 
rudder to float upward. The 3-in, mahog- 
any splash board. Fig, 44, is fastened to the 
deck with screws, which are inserted in 
counterbored holes and 
driven into the deck 
beams. This is centered 
forward of the cockpit, 
just aft of the mast, and 
is reinforced at the peak 
with a brass strip. 

Now for painting the 
boat. First sand the en- 
tire hull thoroughly, us- 
ing progressively finer 
grades of paper until the 
surface is glass smooth. 
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STRAIGHTEDGE MUST 

BE AT LEAST e" WIDE 



YOKE 



DECK 

BEAM 



'RIGHT 



Pawl with 
1101111 SUCHTtV 
RDOHOtO v 



BEAM 



ROPE. 
r TkRG'JGH 
UPfiK-H* & 
KKOTTEL& 
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Marking the waterline is an emy fab if the straightedge is 
guided against the h ull by an assistant n? sh6n>n ahaue 



Now, before proceeding further, a water- 
line must be marked on the hull. This is 
done easily by first blocking up the hull 
level on a pair of sawhurse^ as in Fig. 41- 
Ref erring to the profile view of the hull 
and the table of offsets given in the first 
installment, you can locate points A and B t 
Fig. 45, where the true waterline meets 
the stem and transom. Now, block up the 
hull horizontally so that each point is 30 in. 
above a level floor or driveway. At the 
stem and at the transom erect a trestle as 
in Fig, 40. The heigh i of these must equal 
points A and B when a 6- in, straightedge 
is placed across the top. Fig. 45^ and must 
be set perfectly level laterally with the 
hull. Then, as an assistant moves the 
straightedge across the top of the tres- 
tle to bring it in contact with the hull, 
a pencil can be run along the top of the 
straightedge to mark the waterline. To 
make a permanent guide line, which is 
easy to follow with a brush, a pointed 
tool such as an awl. with the end slight- 
ly rounded, can be used to score the wood 
as in Fig, 39, 

A coat of oil paint i$ applied to the hull 
above the waterline* After this priming 
coat is dry, apply four coats of flat white 
paint } allowing ample time between coats 
lor each to dry thoroughly* Sandpaper this 
lightly and then apply a final coat of gloss 
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TC(U£ WAT E 3 LIME. 



enamel. The deck is given several coats 
of flat paint to fill the canvas covering, and 
when dry, is sanded lightly as before. This 
procedure is repeated until the desired fin- 
ish is obtained. The bottom of the hull, 
below the waterline, is given three coats 
of copper paint, using the type which is 
expressly prepared for use on boat hulls. 
This will give a smooth, durable finish be- 
low the waterline. Sand the mast, boom, 
tiller and cockpit coaming smoothly and 
finish with three coats of high-grade spar 
varnish. If each coat is rubbed lightly with 
fire steel wool, an excellent surface will be 
had for the final coat. All fittings should 
be removed from the mast and boom be- 
fore varnishing. 

As previously men- 
tioned, the use of a %in. 
thick centerboard is ad- 
vised for amateur sailors, 
as the extra weight pro- 
vides more ballast than a 
thinner one. More expe- 



appticat tons of fiat 
paint, sanded tightly At- 
coatf, u?rf! £iVf a 
smooth finish to fAe c^ntros- 
covered deck 



STRAIGHTEDGE 



LLVLL H£AP1 



r fenced seamen will be able to handle the 
hull easily, when a centerboard is 

used. Naturally the width of the center- 
board well must be varied accordingly so 



that when the centerboard swells it will 
not bind in the well. Fig, 3£ gives full di- 
mensions for the sail, It is best to have this 
made up by a competent sailmaker. 



Fishpool Kept Cool in Summer by Evaporation of Water 



One gardener keeps the water in his 
fish poo] at a comfortable temperature on 
hot days, by spreading a piece of burlap 
over an inflated inner tube, which floats 
on top of the water. The cloth will provide 
a shady spot for the fish and the evapora- 
tion of water taken up by it will tend to 
lower the temperature of the water in the 
pool several degrees, 

CWhen holding small parts such as a rivet 
in a vise to shorten it by filing, grip the 
part between the jaws of a pair of pliers 
and put the pliers in a vise. 
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Reversible Divider in Mortar Box 
Saves Time and Labor 




Pivoted in the center of a mortar box, 
this reversible dividing board will save 
time and labor when mixing sand and 
plaster. The contents of the box are pulled 
over the board with a mixing hoe, after 
which the board is reversed and the work 
repeated in the opposite direction. 



Spectacle Case to Carry Drills 

An old spectacle 
case is handy for 
carrying a num- 
ber of small drills, 
especially if you 
carry them in your 
pocket. The spring 
lid of the case 
stays closed se- 
c u r e 1 y f yet is 
opened quickly for selection of the desired 
drill, — Earl E, Hanna, Canton, Ohio. 




Pressure Aids in 




Cutting Glass 

The next time 
you want to cut 
disks or other 
shapes of a circu- 
lar nature from 
glass, try the fol- 
lowing method: 
Make the arc or 



circular score in the regular way, with ad- 
ditional scores out to the edge of the glass* 
Then turn the glass over on a thick pam- 
phlet or magazine with the scored lines on 
the underside. By spreading the fingers 
and pressing down on the glass as shown, 
the outside pieces will break away, 



Rubber Tip on OClamp Screw 
Avoids Marring Work 






When 
C-clamp 

nished or finisnea 
work, a rubber 
crutch tip 
over t! 

screw will Keep it 
from marring the 
work. These tips 
can be obtained in several sizes to fit vari- 
ous clamps. 

— A. H. Waychoff, Phoenix* Ariz + 



Screen-) )oor Hooks Shielded 
to Protect Clothing 

Hooks to attach 
screen -door 
springs, and for 
other uses where 
the hooks are ex- 
posed, can be 
shielded to pre- 
vent tearing the 
clothing by simply slipping fuller balls 
over them, Avoiding damage to one gar- 
ment will more than pay for the time and 
trouble of shielding the hooks. 




Door Knocker Holds Caller’s Card 

If you have a 
door knocker of 
the type shown, 
solder a couple of 
L-shaped metal 
pieces to the 
knocker in the po- 
sition indicated. 

Then if friends 
come while you are away they can leave 
their cards to let you know they called. 



CA coating of automobile wax on the in- 
side sections of flat curtain rods will help 
to protect the finish against wear. 
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Turned Swedish Top Sings While It Spins 
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PINE 
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I or BALL 



JOINT 



FACE- 

jfpLATL 



T>ATTERNED from an original made in 
Sweden more than a century ago, this 
unusual, wooden top, which is turned on 
a lathe, produces a pleasing hum as it spins 
swiftly over the floor* The hollow, ball 
part of the top is turned from two maple 
blocks on a faceplate, each half first being 
glued to a scrap, pine block, after which 
the latter is attached to the faceplate. Then 
the center of each half of the ball is turned 
concave and the edges rabbeted to fit to- 
gether snugly. Stock for the spinner is 
glued at the base of one block and the two 
halves are glued and damped together be- 
tween the lathe centers. The outside di- 
ameter is turned to the dimensions given 
above, checking the work frequently with 
a cardboard template to obtain a perfect 
sphere* The square opening made in one 
side of the ball is filed to shape after first 
drilling a starting hole. Variation in sounds 
can be obtained by varying the size of the 
opening, this being accomplished by pro- 
viding snug-fitting inserts of various sizes 
which can be pressed into the opening, 

The handle, in which the top is held to 
spin it, is turned from a 2% -in, square 
piece and is planed or sanded flat on two 



sides to measure 1 in. thick. A hole to lake 
the spinner is bored through the center of 
the flat portion and an opening is made 
through the side through which a string is 
pulled to spin the top. To do this, the string 
is wound around the spinner, as shown in 
the upper photo, after which the end of the 
string is passed through the hole in the 
side of the handle. Holding the top up- 
right as shown in the lower photo, give the 
string a quick pull and with a slight up- 
ward motion, throw the top clear of the 
handle to alight on the floor. 



Simple Aerator for Fish Pool 

The owner of a 
large f i s h pool 
keeps the water 
well aerated by 
simply directing 
fresh water into 
the pool in the 
form of a spray. 

The spray is pro- 
duced by forcing 
the water through 
a slotted pipe cap. 
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Sub-Surface Watering of Trees 
and Shrubs 




Nursing a newly planted tree or shrub 
through a hot, dry summer is easy if you 
use this method of directly watering the 
delicate root system. A pail or large can 
is placed in the ground at a distance of 
16 In, from the trunk. Holes are punched 
in the bottom of the can, and a row of 
them are also punched about l in. apart 
around the sides, to permit filtration of the 
water into the soil. In the fall the can is 
removed and the aperture filled with com- 
post and fertilizer which leeches down to 
feed the roots. 

— M. E. Bridston, Port Blakely, Wash. 

Long Tent Ridgepoles Hinged 
for Easy Storing 

By hinging tent 
ridgepoles in one 
or more pl aces, 
they can be folded 
compactly for car- 
rying or storing. 
For each joint you 
will need three 
strap hinges. After 
squaring the ends 
of the pole, put 
one of the hinges on the underside. Then 
remove the pins from the other two and 



screw them to the sides of the pole. Make 
a U-shaped pin for both of the hinges from 
a length of small rod. To fold the pole, just 
remove the U-shaped pin, which holds the 
pole rigidly when it is inserted into the 
hinge eyes. — E. Rushing, Groveton, Tex. 



Birdhouse You Can MakeQuickly 

Here is a bird- 
house that you can 
make in one eve- 
ning. The ends are 
cut from ^ 2 -in. 
wood, and the roof, 
sides and bottom 
are cut from com- 
position roofing, 
which is merely 
nailed to the edges 
of the end pieces. 

A dowel projecting underneath the 

entrance hole serves as a perch. The house 
is about 12 in. high and 6 in. wide at the 
roof edge, depending on the size of the 
bird for which it is intended. 



Slotted Punch to Drive Tacks 

When driving tacks in places that arc 
rather hard to reach, or when re lacking 
upholstering material where it is desirable 
to have one hand free to stretch it, this 
punch is just the thing, because it holds 
the tack while starting it. Two slots are 
cut at the lower end of the punch as shown. 

— A. V. Bergquist, Maple Plain, Minn. 
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Pick up an approaching car in the f 
view finder and swing around to J 
hold it while snapping the shutter 



By THOMAS P. LAKE 



INDIA N APO LI S speedway, on Dec- 
oration Day, cars will roar out of the 
turns and flash past the stands at 120 m.p.h. 
and more. Yet those speed demons can be 
stopped in a fraction of a second by the 
winking eye of a camera. 

At 120 m.p.h. a racing ear is traveling 
176 ft. per second. Camera exposures arc 
measured in tenths, hundredths, and thou- 
sandths of a second. Yet in 1/10 of a sec- 
ond the racing car has traveled 17,6 ft. In 
1 100 of a second the car has traveled 1 ft. 
9 in. Even in 1/1,000 of a second the car 
has traveled slightly more than 2 in. The 
mechanics of shutters put a limit on their 
shortest exposures. Between -the - lens 
shutters on some small cameras will give 



1/500 of a second, on larger cameras 1/200 
or 1 250 of a second. Roll -curtain shutters 
give exposures of 1/1,000 or 1/1,250 of a 
second, yet these very short exposures are 
somewhat misleading as the slot in the 
shutter curtain moves across the negative, 
giving in effect a series of exposures, the 
total time of which is found by multiplying 
the nominal exposure by the number of 
times the width of the slot is contained in 



JUNE, 1940 



931 





SLOT^ 
MOVES 
□ OWN: 



SHUTTER SLOT 



NEGA7I VET=^-_ __ 
SPfllNCr ROi-LE F* — -}Q 



fJEuA T1VE 



SHOT TEW 



geiWEEN THE LEWS 
SHUTTER 



Slot 11*4 
CURTAIL 
ADHIT* 
IMAGE ' 
NEGATE 



SHUTTER 



ROLL" 









the distance it must travel to expose the 
whole picture. In many cameras this 
amounts to about 1 10 of a second, during 
which the racing car moves more than 2 ft. 
As the shutter of the camera is incapable 
of giving a fast enough exposure to stop 
the motion of the racing car, the pho- 
tographer must do it. He can take a 
photo of a car traveling at a speed of 120 
m.p.h., and show small details with an 
exposure of only 1 500 second. The way 
to do this is stand with the feet lightly 
spread, and face the point where you 
want to make the picture. This may be 
only 50 ft. from the track. If the camera 
is of the reflex type, hold it firmly against 
your chest: if the camera is of a miniature 
type or if an eye -level finder Is used, brace 
it against the side of the head. Twist the 
body toward the point where the car will 
first appear and then follow it in the finder, 
increasing the speed of the swing as the 
car approaches. When, you face the pre- 
selected point for which the camera was 
focused beforehand, make the expo- 
sure, and continue the swing to allow 
the mechanism to complete its action. 
Practice this a few times and then 
make at least five exposures to be sure 
of matching the camera swing to the 
cars speed in order to obtain one good 
picture. Of course, background will be 
blurred but the car has been “stopped/' 
The same technique of arresting other 
fast -moving objects such as trains, air- 
planes, speedboats, divers, etc., can be ap- 
plied with equally successful results, 
whether the swing is horizontal or vertical. 
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Big Camera Takes Inexpensive Small Pictures 




CRftDBOARD MASK 



With the idea of reducing the cost of 
each picture, I fitted my large folding cam- 
era with a cardboard mask and two extra 
ruby windows. Now I get eighteen pic- 
tures instead of six on each roll of No. 122 
film. The mask covers all but the center 
one -third of ihe regular picture space and 
is fastened in the camera with shellac. The 
extra ruby windows, which can be pur- 
chased at a photo -supply store, are spaced 
as shown in the center detail, the top one 
being the original window. The first ex- 
posure on a roll is made with the number 
1 opposite the center window, the second 



with I opposite the top window, the third 
with 2 opposite the lower window and so 
on* The view finder is masked with tape, 
leaving only the center one -third exposed. 

— Lawrence Harsh ba rge r, Superior, Wyo, 



Films and Prints Dried in t)ish Rach over Hot* Air Register 



Both fciTo typed prints and films are 
dried quickly when placed in a rack like 
the one shown and set over a warm-air 




register* Almost any size ferrotype plate 
will fit in the rack in the position shown 
and the film rack from a cut-film tank can 
be placed so the negatives will drain at one 
corner. The dish rack folds compactly and 
takes little space when not in use. 

— John Modroch, Chicago, 



Wire Holders Adapt Single Filter 
to Different-Size Lenses 

One unmounted 
filter can be used 
on several cameras 
if a wire holder is 
made to fit each 
lens. The wire 
should be suffi- 
ciently flexible to 
permit the holder 
to be slipped on 
and off the lens without being bent out of 
shape, — H, F. Williams, LeRoy, N. Y* 
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Extension Cord Wound on Cleat 
Soldered to Lamp Standard 




Two halves of a clothesline cleat sol- 
dered to the standard of a photo light pro- 
vide a reel on which to wind the extension 
cord, Choose a cleat of the right size to 
accommodate the cord on the lamp, cut it 
in two, and place the halves about a foot 
apart on the standard. 



Cork in End of Steel Print Tongs 
Keeps Them Out of Tray 

Steel print tongs 
won’t slide into a 
tray when laid on 
the edge if a cork 
is fitted in the loop 
end. A cork from 
a gallon jug is just 
about right. 



Small Strips of Colored Paper 
Identify Film in Holders 

Green and red poster paper cut in strips 
is convenient for indicating the kind of film 
your holders contain. The strips should be 
about 3 A by 2 Vs in. and are slipped between 





the dark slide and the edge of the holder 
when the film is loaded. Use green for pan- 
chromatic film and red for orthochroma tic. 
If you wish to indicate fast, medium or 
slow film of either kind, the strips can be 
cut in different lengths. Remove the pa- 
per before a picture is taken and return it 
afterward. Date, exposure data, or other 
notes can be written on the strips of paper 
if desired. 

—Arthur Trauffor, Davenport, Iowa. 



Diffuser with Two Folded Pockets 
Slips On and Off Reflector 

In an emergency, 
a square of tracing 
cloth or other suit- 
able translucent 
material folded 
over at two ends 
and stapled a s 
shown makes a 
handy diffuser for 
photoflood lights. 

It should fit loosely so it can be slipped on 
and off the reflector easily and so air can 
circulate freely around it to keep it from 
getting too hot. 



Cut Films Wedged in Slotted Stick 
Developed without Scratching 




Several cut films can be developed at 
once in a tray by this method without dan- 
ger of scratching them. With a sharp knife, 
make a cut about ¥t in, deep on each side 
of a clean piece of w T ood. Wedge the ends 
of the film sheets in the slots as shown and 
they cannot rub together during develop- 
ment. If a large tray is used for develop- 
ing, the stick can be made long enough to 
hold up to a dozen negatives. 
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BAND- 

“2. 5^Watt&z 
pit owe Mid, 
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COMPLETELY self-contained, 
this compact phone and key 
transmitt er include s modulator 
and pdft>wSu pp J i eT In a table- type 
cabinet only 20 in. loti", 15 in* deep 
and 9 in. high. Using an 807 or an 
RK39 in the final stage, the power 
output is 25 watts on most bands 
ranging from J.7 
megacycles to 1>0 
megacycles* 

Coils for any thr 
amateur bands ma 
be plugged in, pro 
tuned, and then 
switched at will by a 



control on the front 
panel, which properly 
connects all circuits 
from crystal to anten- 
na, It is only necessary 
to retune the final amplifier plate. 
A high-level high-impedance 
microphone may be used. The 
output circuit is adjustable to 
match any type of standard an- 
tenna resistive load of from 10 to 
600 ohms. Operation is normally 
from 1 15- volt a. c. line; however, 
provision is made for connecting 
external generator or vibrator 
supply units for operation from 
battery or other d,c. sources* 
Tubes employed: 1-6L6 oscil- 
lator-doubler; l-RK-39 or 807 
final r.L amplifier; 1-6F5 micro- 
phone amplifier; 1-6J5 audio 
amplifier; 2-6L6G modulators 
and 2-5Z3 rectifiers* 
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PORTABLE 



By F* M* Lund 

jrANE combination plug-in A and B-bat- 

■ tery operates this highly eflieient port- 
able vacation receiver for more than 200 
hours. Complete in every detail, entirely 
self-contained and easily portable, it can 
be operated anywhere in trains, boats, 
camps, summer homes or on the lawn or 
beach, without external antenna or ground 
connections. 

When tested and checked for this con- 
struction article* the night range with 
built-in loop antenna was in excess of 
1,500 miles. Provision has been made for 
the use of an external antenna in locations 
remote from broadcasting stations during 
daylight hours, but was not required for 
powerful stations within a 100-mile range. 
This unusual sensitivity is due to the full 
superheterodyne circuit, and to strong di- 
rectional loop effects easily obtained by 
rotating the cabinet until reception from 
the desired station is favored. Automatic 
volume control, permanent-magnet dy- 
namic speaker and four of the new 1.4-volt 
tubes that draw a total of only 12 ma. from 
the battery, all contribute to provide ex- 
cellent tone and good volume. 

The cabinet and metal base are detailed 
in Fig. 1, and dearly shown in photos A 
and B« The battery compartment is de- 
signed to hold a type 60A-2L General “A” 
and combination pack firmly* and is 
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easily accessible. One battery plug 
and a short length oE 4 -conductor 
cable, make all connections automat- 
ically, as shown in the simplified 
wiring diagram Fig, 2; if separate 
leads are used, tape them together. 
This diagram presents an underside 
view of the metal base and shows 
every lead continued on to the parts 
that are mounted above, A schematic 
circuit diagram is given in Fig, 3: 
these diagrams, with photos C. D and 
E t show every construction detail. 
The volume control' is the only vari- 
able resistor employed. This is a 
1- megohm “Qentialab*’ or "Stack- 
pole" type with a double-pole sin- 
gle- thro w r switch built in. This switch 
controls both the “A" and ‘TT -bat- 
tery supply t and the switch terminals 
are carefully labeled in diagram Fig. 

(Centimiftl to page 1344) 
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Improving Tone of Console -Type Receivers 




V NY radio serviceman will tell you that 
J the ideal location for a large console 
is across a corner in the room. In this po- 
sition plenty of air space is available for 
the tones coming out of the back of the 
loud speaker. These sound waves, if prop- 
erly controlled, add much to tone quality. 

Owners of large consoles can obtain ex- 
cellent results by installing a panel of 1-in. 
soft pressed wood from the (op back of the 
set up to the ceiling. Outlet holes may be 
located near the top of the panel so that 
the sound waves have to travel as far as 
possible before emerging into the room. 
The front of the panel is covered with cloth 
or loosely woven tapestry to hide the mil- 
lets. The area of the outlet holes should 
add up to roughly life square feet. A fur- 
ther improvement in tone quality may be 
obtained by making the sound waves trav- 
el down various sizes of tubes made of the 
same material as the pEinel and glued in 
position as indicated in Figs, 1 and 2: di- 
mensions are not critical. The largest tube 
should be T or 8 in. square and each suc- 
ceeding tube should be one-third smaller 
both in length and diameter. Panel is 
framed with 1-in. cove molding placed 
back to back to a piece of 1-in. quarter- 
round molding carefully mitered to fit 
snugly after cloth is placed over panel. 
Triangular spaces between cabinet and 
wall may be left as is, or closed in with 
shelves for logs or record albums as indi- 
cated in Fig. 1 and photos. 
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J., ordinary permit- 
nent-magnvl dynamic 
speaker, with universal 
transformer la couple to 
grid tyf first audio ampli- 
fier tube, mafia.* practical 
low-cos t ''speakcr-micro- 
phone*' for home broad- 
casting and nmafeur ir&#. 

Efficient operation depends 
on proper baffling 
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Above, cutting grille opening for 
front of “sfpenhrr-mieraphane 1 * baf- 
fle case.; grille is bached u, r th cloth 
and case it i mournied pn h'jji qI d. -I an i if 
or “mike" stand. Holes are drilled 
in rear cover by cut »nJ try meth- 
od { start with 3 or 4 and inc reave 
until natural voice- frequency re- 
sponse is obtained 



Photo* Fig, J, shows iiriy $ 
and G-prnpg ti^be sockets and 
retainer rin.ij designed tar l hr 

nem "Bunfflm Jr.** nttu< 

available. for port able fn-aring- 
aid circuits, pocket-type re- 
ceivers and compart testing 
equipment. Fig. 3, tin funnel 
soldered in end of ground 
pipe so that water may be 
added easily as required io 
provide Sufficient moitiure fo 
insure « j;pnJ radio £rn«nd in 
d ry i, sandy localities trisert 
efficient ground connection is 
difficult to obtain 



Ftg. 4, pr on g s taken from an old 
tube base make neat cord tips to 
fit dips or tip jackn; lin wire, 
insert and apply heat to prong. 
Fig \ S, kinks and twists in carl 
wire quickly removed by pulling 
Wire through prongs of a (tribe 
b ti/vc,, Fig. G, pocket-type dry 
battery checker and voltmeter 
tests tilt dry baitrties under load 
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F r eq u enc y-Mo du 1 at i on Receive 



for operation from any llO-vcm a.c, idle to 
avoid unnecessary battery drain wnile in 
service at a dock. Five crystal -controlled 
transmitting frequencies are available, also 
five corresponding receiving channels. 



Wide Ran^e Si^rui 

Providing 



accu- 
rate test signals 
for lining up any 
type of 2 - adiu re- 
ceiver, this a,c + op^ 
erated signal gen- 
^rator has a range 
of from 75 kilocy- 
cles to 30 megacycles 



Special-Purpose Television Tubes 

Iconoscope photo A, is u special form of 
cathode- ray tube used in television trans- 
mission for "picking up" a scene and con- 



A1 though both of these receivers have 
the general appearance of standard l able - 
’ type and console instruments, they are de- 
signed to receive the new “static less" fre- 
quency-modulation programs now on the 
Vail* in several states. The small set is for 
yy the 33 to 44 megacycle FM bund only; the 
console set covers I’M. short-wave, police-' 
* amateur and standard broadcast. 



verting it to an electrical signal. Small in 
size, it is used In portable television cam- 
eras, Orthicon, photo B, b for direct pick- 
up and pickup from motion -picture film. 



arine 'Phone* for Battery or A, C* 

This small craft 
radiophone trans- 
mitter and 7 -tube 
superheterodyne 
receiver operates 
on the boat's bat- 
lory, but by inter- 
feC f changing om • plug, 

provision is made 



C Blueprints covering radio construction 
articles in this and past issues are available 
for 25 cents each. Original material lists, 
with names of manufacturers and dealers, 
can be obtained from our Radio Depart- 
ment upon receipt of postage. 



NEXT MONTH— Beginner's “Mighty Midget’* One*Tuber for Short Waves, This 

simple, compact and inexpensive short-wave receiver takes full advantage of the 



sensational new type-lD8GT, 1,4- volt battery tube, and is a real distance -getter. 
Also — 'How to Build a Volume Expander I T nii; for improving tone of any amplifier 
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I TSEFUL for numerous purposes in the 
■ shop, laboratory* or darkroom, a small 
circulating pump such as shown in Fig, 1, 
can he built out of sheet brass or alumi- 
num. No castings are required. A motor, 
from r ..2 to * i-hp., is needed, depending on 
the size of the pump, three sizes being cov- 
ered in the table Fig. 7. 

The body is made from three square 
brass plates, as indicated in Fig. 1. Dimen- 
sions are indicated by letter's, which are 
used when referring to the table. Fin 
letter corresponding to the dimen- 
sion from the illustrations, and 
then obtain its numerical value 
for the proper size pump from the 
table* The thickness of the center 
block is indicated by “B" in Fig, 2. 
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C HUCK 

LOCK 
NUT 



FISHING DlftW 
OF IMPLUfR 
OH LATHt 



DIMENSIONS OF PARTS (in inches) 



used at the center of each side. The plates 
are screwed together in proper alignment, 
and a pilot hole is drilled at the center, 
after which the plates are taken apart. One 
outride plate is drilled centrally and tapped 
tl $” for a street elbow of the proper size. 
The second outside plate is drilled cen- 
trally and tapped dimension 1J T,“ The 
bearing for the shaft is a piece of seamless 
brass tubing having an outside diameter, 
E1 E f ” and an inside diameter. “F,” which 
equals the shaft diameter. The outside of 
the bearing is threaded “V;' and is to be 
screwed in place* 

The center block is bored out to dimen- 
sion to receive the impeller. A pilot 
hole is used as a guide to keep this central, 
and the hole is bored in the lathe. After It 
has been bored, the discharge hole is 
drilled, it being located by using the refer- 
ence letter ^L'’ in Fig. 3. Drill and tap “S" 
for a pipe nipple, which is screwed in place 
to serve as the discharge pipe. In the bot- 
tom of the center block, drill and tap two 
holes for machine screws for attachment 
to the base. 

The construction of the impeller is indi- 
cated in Figs. 3. 5, and 6. Fig, 3 shows a 
piece of brass of proper size from which 
the impeller h cut* On the small pump this 
piece must be 14a in. thinner than the thick- 
ness of the center block of the pump body. 
For the larger pumps this clearance can be 
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increased to Via in* The central hole of the 
impeller is drilled and tapped] ' W/' to fit 
on a cold-rolled steel shaft which is thread- 
ed at one end, the threaded end projecting 
to take a lock nut. Then the impeller is 
turned down to the finished diameter “N t ,+ 
Fig. 6, Excess metal is removed by drill- 
ing, sawing, and filing, the shaft being re- 
moved temporarily. When the impeller is 
finished it is screwed onto the shafts the 
end of which is sawed off, and the impeller 
is pinned permanently in place by striking 
with a center punch, Fig* 5 r 

The pump can now be assembled. The 
shaft is slipped through the bearing* 
wrapped with graphitized packing* and the 
gland Ls screwed down* The center section 
of the pump is screwed to the ba*se and the 
two end plates are put in place. Gaskets 
will have to be used between the sections 
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of Lhe body* If the pump is to be used for 
handling water, brown paper cut to the 
proper size and shape and impregnated 
with oil will make a suitable gasket. For 
other liquids the gasket will have to be 
chosen accordingly. Shellac is frequently 
used to impregnate a paper gasket where 
oiled paper would not be satisfactory* 

The completed pump is mounted on a 
suitable base together with the motor 
which drives it. In operation, it is essential 
that the pump be full of liquid at all times. 
It is not self-priming and must bo filled 
before operation is begun. If air gets into 
the pump, it will have to be primed again. 
It is best to place the pump at the lowest 
point in the circuit, so that it will tend to 
clear itself of air. 



Pipe Wrench Serves as Vise 




Mot having a pipe vise at hand to hold 
a length of pipe while threading it, one 
mechanic used a pipe wrench locked in a 
bench vise. A second wrench slipped over 
the pipe near the outer end, so that the end 
of the handle rests against the bench top, 
will help hold the pipe rigidly. 



WHAT HAVE YOU DONE? 

Have you solved some troublesome ev- 
eryday problem of a mechanical nature 
pertaining to your home, work or occupa- 
tion, your hobby, play or recreation? If so. 
why not send a short description and a 
sketch or photo to our Homecraft Editor. 
Many other readers might benefit from 
what you have done. We pay promptly for 
accepted material. 



Valves Changed in Storage Tank 
Without Draining It 




Defective globe valves on large tanks 
can be renewed or repaired without drain- 
ing the tank by using a swab as shown. 
This is made by wrapping a burlap sack 
around the end of a length of small pipe. 
In use, the swab is started into the valve, 
which is then opened and the swab pushed 
into tho pipe or nipple close to the tank. 
The swab plugs the line so that the valve 
can be removed. Oil that leaks past the 
swab can be caught in a pail. After replac- 
ing the valve* the swab is pulled out. 



Rubber Tube Shields Dividers 

Points of large dividers and compasses 
can be protected b5 j merely slipping short 
lengths of small rubber tubing over them 
as indicated. Corks and bits of rubber usu- 
ally used for this purpose on small divid- 
ers are of little use on the larger ones* 
carried in a box with other large tools* 
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Rubber’Saddlebag’Hung on Wire 
Holds Lineman’s Tools 




The inconvenience often experienced by 
electricians and linemen of removing their 
tools from a belt while working at the top 
of a pole or while working among many 
wires, is avoided with this saddlebag. It is 
made from a section of inner -tube, cut and 
cemented as shown, and when hung on a 
wire, two tool pockets arc exposed, 



Inverted Pail Covers Tether Peg 
to Protect Animal 

To prevent a tethered animal from in- 
juring itself on the peg, just invert a pail 
over the peg. If the top of the peg has be- 
come mushroomed by frequently driving it 




into the ground, the animal is almost sure 
to injure its leg on the jagged edges unless 
they arc covered. 



Spring Avoids Jerk on Chain 
of ElectrioLight Socket 

In shops and 
other places where 
lights are some- 
times controlled 
by long pull 
chains, breakage 
caused by jerking 
the chains too hard 
can be avoided by 
putting a small 
coil spring in each 
chain or cord. 

Pieces of a light screen -door spring are 
just the thing for this purpose. 




Desk Penholder Shows Date 
and Day of the Month 




Mounted on the 
base of your desk 
penholder, this 
calendar shows 
the date at a 
glance when you 
pick up your pen 
to write* The cal- 
endar is a paper 
disk numbered 
around the edge 
from 1 to 31 with the days of the week 
printed on the face as indicated. Pointers 
or hands like those of a clock are pivoted 
to the holder* Each morning, they are set 
to show the date and the day of the week. 



Mower G uards Cleaned with Wire 

Gum on mower 
sickle guards that 
is caused by juices 
from grass and 
weeds mixing with 
dirt can be re- 
moved easily with 
a length of cable- 
type clothesline. 

This is pulled 
back and forth in the slot of the guard as 
indicated, the rough surface of the clothes- 
line quickly scraping the gum loose* 
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Non-Chatter Tool for Grooving Metal Disks 




J ij BOTTOM CLEARANCE 

governed by RADIUS of 

1 * GROOVE 

After experiencing difficulty in turning 
grooves in the faces of metal disks, due to 
the tendency of a square-nosed cutting tool 
to chatter or dig in, I ground this special 
tool, which has two cutting edges as shown. 

It must be adjusted in the tool post so that 
the edges are perfectly square with the 
surface in which the groove is to be cut. 



Then, by feeding the tool radially back 
and forth across the groove, with the 
crossfeed of the lathe set to suitable 
stops, a perfectly smooth groove results 
and there is no tendency to chatter* The 
distance between the two cutting edges of 
the tool should be less than half of the 
width of the groove to be turned, This per- 
mits the tool to be moved radially to avoid 
leaving a ridge in the bottom of the groove 
as it is cut* 

— E* B« Davenport, Boss, Calif. 
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This Jig Supports Round. Work Vertically to Drill the Ends 

Capable of gripping round work varying 
in diameter from ¥vz in. to % in,, this jig 
was made to support rods and pins in a 
bench vise or vertically in a drill press for 
drilling holes in the ends. Made of steel* 
the jig consists of two jaws bolted together 
at the ends, short coil springs being slipped 
over the bolts and held by collars to keep 
the jaws spread slightly for easy insertion 
of the work. In use, the jig is damped in 
the drill-press vise, the jaws of the latter 
forcing the jaws of the jig to grip the work 
tightly. Notice that the outer edges of the 
jig are flanged to rest flatly on the upper 
surfaces of the vise jaw-s, The depressions 
ground in the facing edges of the jig to 
form holes when the jaws come together* 
must be slightly smaller than one-half the 
diameter of the work to be gripped so that 
the latter will be clamped tightly before 
the jaw edges touch. 
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Cabinet Hooks on Stepladder Legs 
Support Plywood for Sawing 




To hold wide sheets of plywood con- 
veniently for sawing, one carpenter has a 
pair of cabinet hooks attached to the bot- 
tom of the legs of his stcpladder. When the 
hooks are turned outward, they engage the 
edge of the plywood sheet to hold it, and 
when not in use, the hooks are turned: back 
over tacks driven into the legs, 



Roller Jig Makes Welder’s Work 
Easy to Handle 

Th is jig makes the welding of tractor 
track rollers and similar work easy. The 
jig consists of two 6-in. metal rollers 18 in, 
long, mounted on a stand of angle iron and 
pipe w elded together. A chain and two 
sprockets are used to rotate the rollers, 
which turn the work as desired, A wheel 



from a child’s tricycle welded to the hub 
of one of the sprockets serves as a hand- 
wheel.— Jos. C. Coyle T Yuma, Ariz, 



Blowtorch Kept from Tipping 
by Spring Hook 

To keep a blow- 
torch from tipping 
or being over- 
turned on his 
bench* one tin* 
smith uses a spring 
hook similar to the 
one shown. The 
hook passes 
through a hole in 
the bench, and a 
coil spring slipped 
over it holds it 
down until it is pushed upward to engage 
the hole in the filler plug of the torch. 

Sandpaper "Needle" to Thread 
Tape on Newspaper Folders 

To save time in 
replacing tape or 
fabric belts on 
newspaper folding 
machines, one 
printer uses a 
sandpaper £ ‘nee* 
die” to thread the 
belt through the 
v ario us pulleys. 
The needle is 
a strip of sandpa- 
per folded over the 
end of the belt. 
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Screw Aids in Setting Dividers 

Driven into your workbench in an out- 
of-the-way place, a round-headed screw 
provides a stop, 
which helps in 
setting dividers 
and calipers with 
the aid of a scale. 

One side of the 
screw head is filed 
away flush with 
the bottom of the slot. In use, the scale 
and one leg of the dividers are rested 
against the screw head as indicated. 

— Frank Bentley,, Clinton, la, 




946 



POPULAR MECHANICS 






SOLDERING 



now 



new 



Bv ALEXANDER MAXWELL 



Special flu x used tar solder- 
ing aluminum is heated £»>‘ 
playing a blowtorch Home 
tin the metal around tA* ftux 
so that the latter will not 
frum. The flu* lifts up the 
,ox ide from the metal and the 
solder Is applied the instant 
illjdif the flax goes up in a 
puff of smoke 



a general distinction oetween 
groups of solders, while the indi- 
vidual solders have highly spe- 
cialized uses for certain definite — 
purposes. Several of the new al- 
loy solders have proved so phe- 
nomenal in application that they 
have opened fields which were yj 

until recently the exclusive 4 'prop- CsT 

erty” of riveting and welding. To 
avoid confusion, manufacturers are label- 
ing the solders and fluxes according to 
their exact purpose and method of appli- 
cation. Those for the base metals and 
alloys are stocked by mill-supply houses: 
those for the prec ious metals by dealers in 
jewelers’ supplies and equipment. 

Alumiiiwifir-^ald^i - * 1 ^^ 1 Aluminum has 
defied soldering ldost persistently of all 
popular metals, When aluminum is heated, 
an invisible layer of oxide is formed on its 
surface, which prevents ordinary solder 
from reaching the metaL A special oxide- 
cutting flux and a solder of zinc alloy have 
solved this problem if the proper method 
is applied carefully* Take for example a 
leaky aluminum pan: The surface to be 

soldered must be cleaned thoroughly with 
steel wool and then with emery cloth, after 
which the dust is brushed away and a gen- 
erous drop of liquid flux is applied to the 
metal around the hole. With a torch, the 
metal Is heated /until the flux boils as in- 
dicated in Fig. h taking care that the flame 
does not touch the flux. As aluminum con- 
ducts heat very rapidly + a blowtorch, either 
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path as indicated by the arrow, until the 
flux boils, The flux lifts the oxide, but a 
single breath of the flame will replace it, 
so be sure to keep the torch moving well 
back from the hole. When the flux has 
boiled dry f it will suddenly go up in a pufT 
of white smoke. Have your solder stick 
ready and apply it the instant the smoke 
appears as in Fig. 2, Keep on heating the 



JUNE, 1940 



MOLT EM SOLDER WI LL 
FLOW AND FILL 
) THE JQJMT 



BUILD BANK 
OF SOLDER 

alongside hole 




I 



V 



* * i 

4 ' 

■* 



I 



*> 



t 

-i* 



it 







Cracked Cylinder Heads: Many cracked 
cylinder heads can be repaired for less 
than it would cost to replace them. Cast 
metal, be it iron or aluminum alloy, resists 
ordinary flux, but yields to a penetrating 
liquid which '"bores” down into the metal 
itself, allowing the solder to knit 
in a positive bond. First, you chip 
® a V-groove along the edges of the 
r ^ fracture as in Fig, 5, then preheat 
, the entire head slowly and evenly 
\ in an oven or with a heavy-duty 

torch as in Fig. 6, until the metal 
uj| gets hot enough to melt solder 
BdJ when touched to it. When pre- 
heating, be sure to keep the flame 
/ away from the chipped portion. 
As soon as solder will melt on 
“ contact, the flux is applied. In the 

_ 1 case of an iron cylinder head, the 
solder is applied as the flux boils 
^ away. Tn case of an aluminum 

;; I cylinder head, solder is applied 

/ when the flux smokes. Then, by 

g I means of a wooden tamper, you 

ram the semi-liquid solder well 
down into the crack as shown in 
J Fig* 7. Go over the crack repeat- 
edly, building up and ramming 
the solder into it until it will take 
no more. Use extreme care not to 
waip the cylinder head by uneven 
** heating or too rapid cooling. After 
* { / 1 it has cooled, the job is cleaned up 
/ by scrubbing thoroughly with a 
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A special penetrating flux bores down into the mmtal 
and uUduJ* the solder to knit in a positive bond. 
7" fir cdftiJtf it preheated and the solder is rommtf/ 
ddwn intd the crack firmly 



HOLL fluxed And filled 

WtTH MOLTEN SOLDER 



vessel and build up a bank of solder along- 
side the hole as in Fig. 3. The solder will 
presently melt, will slowly encircle the 
hole and at last fill it. Then you remove 
the heat gradually and allow the metal to 
cool. The plug, formed as shown in the 
right detail of Fig. 3, can be left as is, or it 
can be dressed down flush. The same sol- 
der and method also can be used on sheet 
copper, brass, Iron or steel with equal suc- 
cess, but the white smoke is most notice- 
able when using the flux on aluminum. 
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soap solution, Fig. 8, and the ridge of 
solder is filed down neatly as in Fig, 4. 

Other Castings of Hard and Soft 
Metal: In general, eastings run all the 
way from slush metal to steel and 
bronze, with a high percentage in the 
new aluminum -zinc alloy group. Pew- 
ter and Britannia metal, being softer 
than ordinary solder, are repaired with 
bismuth -alloy solder, which flows at 
only 518 degrees F., about 
a hundred degrees less 
than lead. Alloy metals 
containing magnesium 
will take a zinc solder 
without flux, The casting 
is tinned with dry solder 
brushed on with steel 
wool or a wire brush, then 
bonded in the usual man- 
ner, For the very hard 
metals and castings, which 
must withstand hard 
service, a copper-base 
solder and proper flux are 
used. Stainless steel is 
soldered best with a sol- 
der containing antimony 
applied at about 9ft0 de- 
grees F, This solder will 
bond with Iconol, Monel,, 
hard steel, bronze, gold 
and platinum. 

Repairing Blowholes in 
Castings: Frequently a 



COs;MTtLRS»NK 
-HOLE I N 13ASE 
TO FORM WELL 



WA//Z///A 



SO i"- K E i JOIW 









^FRIGHT FITTFO 
IH PLACE 



ff/fj */////// s\\ 

■■■ , /■'////, l 



SOLOED FOLLOWS FLU* DOWN 
AROIJrit 1 U FRIGHT * ULIWG SPACI 
BETWEEN THE TWO PARTS 



The flux used with •stne-aHey 
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casting is weakened or 
ruined by the presence of 
a tiny blowhole, although 
the casting may be per- 
fect in all other respects. 
To repair a blowhole in 
any metal, select the 
proper solder and flux to 
use* then drill out the de- 
fect slightly larger than 
the hole as In Fig t 9, Aft- 
er heating the casting 
carefully, fill the hole 
with flux and apply sol- 
der in the manner already 
explained. When the 
casting has been allowed 
to cool, file the patch flush 
with the surrounding sur- 
face* Many of the solders 
that are in use will take 
plating, including chro- 
mium* and any defects 
that have been patched in this way will he 
concealed fully after plating. 

Missing Parts of Castings Filled \ Zinc- 
alloy solder can be patted and molded into 
shape and can be used frequently to build 
up missing sections on castings as illus- 
trated in Fig. 10 + After the casting has been 
prepared by filing down the broken edges 
until they are bright and preheating the 
metal as already explain ed* the brightened 
edges are tinned at high temperature, and 
the heat is slowly lowered while layer after 
layer of solder is applied until the gap has 
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been filled- Zinc-aUoy solder is very slug- 
gish in flowing and must be encouraged 
with a metal or wooden paddle. 

Help from Capillary Attraction: Zine- 
alloy solder and its flux will also enter a 
seam by capillary attraction. Modelmakers 
and workers on delicate projects will find 
these of great value on many jobs* It is 
possible to solder joints which formerly 
had to be riveted or tapped and threaded. 
In the case of brass, bronze, aluminum and 
copper, the soldered joint is stronger than 
the metal itself. With this in view, model 
locomotives and engines, which run on live 
steam, can be built up from stock material 
and held together entirely by carefully sol- 
dered joints. On some delicate work, Figs, 
11 to 14, an electric soldering iron should 
be used because it gives a uniform heat, 
but for socket joints in the larger sizes, 
Fig, 15, a blowtorch is desirable. In all 
work of this nature, the evaporating flux 
pulls the liquid solder along after it. If the 
flux dries before the joint is finished, add 
some more. A tiny quantity of solder will 
cover a vast area. 

Electric- Arc Soldering; An electric arc, 
used for melting and welding is quite com- 
mon, but it is not generally known that a 
small arc has vast possibilities in the field 
of soldering- A low-voltage, heavy-duty 
transformer, carbon electrode, circuit- 
completing clip and a foot switch, are all 
that is needed. Fig, 19 shows such a 
"touch” -soldering outfit, which the user 
plugs into any convenient 110-volt a,c- out- 
let. When turned on full, the tiny arc will 
produce heat at 4,000 degrees F, } in which 
steel and bronze drip like melting ice. It 
takes only a few seconds to produce such 
heat* and the secret of operation is to use 
the foot switch to cut off the current the 
instant that the solder melts. On delicate 
work this is a split-second proposition* 
With the arc there is no need to clamp 
work in position, for fairly heavy pieces 
may be held in gloved hands, Fig. 16, sol- 
dered in a second and they will be cool and 
rigid in less than a minute* The intense 
heat of the electrode is confined to a lim- 
ited area, which makes possible soldering 
that is difficult with either a blowtorch or 
a soldering iron, such as mending an open 
seam in an auto radiator, Fig, 17, where the 
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joint must be completed before near-by * 
seams get hot enough to melt. Commutator 4 
leads and starting -coil connections that 
break usually mean taking down an elec- ^ 
trie motor to do a two-minute repair job. , 
However, with this arc -soldering outfit, N, 
these leads can be reached and repaired in 
most motors by merely removing the end 
plate and reaching inside the motor as 
shown in Fig. 18, Oil and gas pipes on 
tomo biles, refrigerating coils and othe 
pipes also can be repaired easily. With or- 
dinary soldering irons and torches these 
jobs are often very difficult because the 
copper conducts the heat away so rapidly * 
from the area to be soldered that some- 
times the solder applied will not even molt, 
But with the arc, the intense heat suddenly 
applied over a relatively sm:ili area, is so 
great that the job is quickly accomplished 
in spite of the conductivity. An 
ing torch, which consists of a 10- 
actance coil in series with a carbon 
was described in the May, 3-B&WT issue of 
Popular Mechanics, and a plan showing its 
construction is also available for those 
who wish to make one. In this arc torch, 
the two carbons are held in a A 7 position so 
their ends can be touched together to start 
the arc and then allowed tn separate 
slightly to keep it* 

Tiny Joints: When Used in conjunction 
with capillary solders, the electric arc is 
capable of producing positive joints which 
are almost invisible. Figs* 20 to 24 inclu- 
sive show work such as done by jewelers* 

As you see, there are several methods of 
using the arc soldering outfit show n in Fig. 

19. In these cases the solder is cut in tiny 
pieces and is laid in place against the joint, 
being held there by flux. On certain jobs 
it is advisable to pulverize the solder, mix 
it ivith lard and *stick the paste in place. 
The lard goes up in smoke, and the flux 
handles the solder. For jewelry and model 
work, the quantity of solder needed is un- 
believably small. Gold solder, silver sol- 
der and steel solder are obtainable in sheet 
form for all hard- soldering operations. 
Borax flux does not work in electric-arc 
soldering because it insulates the carbon 
and breaks the contact. There is a pre- 
pared solution available which will handle 
most hard -soldering jobs. 
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Drill Blocks Aid in Setting Up clamp will hold the measure securely with- 

Work of Irregular Shape out any , chan , ce of slipping when pulled 

° r ^ taut at the other end. 







Cleaning Greasy Goggles 



In one factory 
where goggles 
# worn by the work- 
men often became 
coated with a film 
of oil and thus 
" tempted the men 
to neglect eye pro- 
tection, the fore^* 
man providedeach 
one with a small bottle of a mixture con- 
sisting of equal parts of water and alcohol. 
It took only a minute to clean the goggles 
with this mixture, A bottle like those used 
for hair tonic is ideal for the purpose, or 
a hole can be punched in a regular cork. 



In my work as a machinist* I find that 
blocks made similar to the ones shown are 
handy in setting up small work of irregu- 
lar shape* for drilling or for working on a 
bench. Both blocks are identical and they 
are made of 2 by 4-in, pine. Use %-in, 
dowels in assembling the blocks, as nails 
or screws would interfere with the drill 
bits — M. B, Birge, Hinsdale* 111. 



Small Clamp Holds End of Tape 
When Measuring Long Pipe 

When working alone with long work 
such as pipe, and it is necessary to measure 
it, a small clamp such as used to ground 
radios to a water pipe will be helpful in 
holding one end of the tape measure. The 



Spacing Parallel Lines Evenly 

While doing some drafting work u'here 
it was necessary to draw parallel lines in 
pairs, each pair being equidistant from a 

center line* I 
solved the prob- 
lem of avoiding 
irregular lines 
when they were 
closer together 
than in. as 
shown. A drop pen was used to draw cir- 
cles having a diameter equal to the spacing 
desired for the lines, after which the linos 
were drawn in as indicated. 

— F + H + Peterson, Monroe, La, 
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Slotless Mailbox Keeps Out Rain 



Here is a mail- 
box that you can 
make in one eve- 
ning, and there is 
no letter slot for 
moisture to enter, 

It consists of two 
parts, a box hav- 
ing three sides and 
the ends closed, 
and a pivoted front. This is made like a 
V-shaped trough and is pivoted in the open 

side of the box, the pivots being located at 
the lower end as indicated. 
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Cutout Chef and Peon Hold Restaurant Menus 




which is held in place by means of glue of the menu protects it so that it will not 
and small brackets. The grooves to accom- be soiled by handling. 

Pipe Threaded and Tapped to Make Emergency Bushings 

Pipe bushings can be made when 
none are available, by simply 
threading and tapping pieces of 
standard pipe. Data for bushings 
that can be made in this way are 
given in the table. For example, 
to hush from Vi in. to Vs in. get a 
piece of extra heavy pipe. Drill or 
ream it with a drill and 

then tap it with a -in* pipe tap, 
and thread the outside* , Note that 
in one case, % in. to V 4 in*, the in- 
ternal diameter of %-in. extra 
heavy pipe is such that reaming is 
unnecessary. Note also, that in 
bushing from Vs. to % in. either 
extra heavy or double extra heavy 
pipe can be used. In making a 
bushing, the reaming, tapping and 
threading are done on the pipe be- 
fore cutting off the desired length* 

— W. F. Schaphorst, Newark, N. J* 



INCHES 

ft- BU3H FROM 


Sl2t GF PIPE * 
JNChtS- 


SIZE Of ORUL 

OH fiEAMUt, ! 

INCHES 

■ 


EXTRA 

HEAVTf 


COufeLL EiTlU 
HEAVTf 


. '4 fa is 


... k. ■ .. 




*>*, I 








NQN£ ... | 


.... Jt TO 14 




...t 





TO 'A 




*.* 


^4 ‘ 


loh 




....3 


9* .....A 


TQ^S 


.... h ... 




f 


& TO 




... ^4 




. h TO \ 




. % .. 


% . 


to 




L . ** 


— — > — 


\>* TO 




|V 4 


'/it 


|J$ TO .j 




. 1 % ... 


Vja 


to ;/*. . 




— ■& ... 


.... I 


i TO iJfc 




.. 2 


1 


2% TO t~ . . , 








. . . .3 ' ia 




. .. 

3 




£^6 ... 


.... 3% TU 3**.. 




. **.3Jfc .. 





_*.*4 tO 3^ * + * 




* 


i>. ii 


. r ..^ TO ^ 


* . . 


-M - 


4-k* ..yf\ 


mg* 






■ 



JUNE, 1940 



953 





Cold Frame Cover Is Adjusted 
to Control Temperature 




To protect plants in a cold frame from 
direct rays of the sun or from extreme 
changes in temperature, one gardener uses 
an adjustable lattice for a cover. The lat- 
tice is made by tacking pieces of wood 
to strips of inner tube. Sir etching the rub- 
her strips spaces the slots. 



Handle for Long Chisel or Drill 

The next time you have to use a long 
chisel or star drill and have no tongs for 
holding it, use the handle of an old floor 




or scrubbing mop. The groove formed 
where the mop jaws meet provides a good 
bed for the chisel so that the handle can be 
attached with heavy rubber bands. 



Rubber on Plasterer’s Hawk 
Protects the Hand 

Slipped over the 
handle of a plas- 
terer's hawk, a 
sponge- rubber 
disk will prevent 
pressure of the 
hawk from caus- 
ing the hand to 
become sore. The 
disk can be cut 
from a ten-cent 
kneeling pad. 

Metal Strip on Spindle Bill Holder 
Guards Against Injury 

To avoid any 
possibility of his 
workers acciden- 
tally injuring 
themselves on the 
pointed end of a 
spindle-type bill 
holder or bill hook 
sitting on his 
co un ter, on e store- 
keeper fitted a 
shield over the pointed end of the spindle. 
This consisted of a piece of spring brass 
bent to the shape indicated and soldered 
to the base of the holder. 





Binder Twine Prevents Chickens 
from Flying over Fence 

Noticing that 
chickens in Hying 
over a fence into, 
his yard, always 
flew to the plainly 
visible top wire of 
the fence, one 
farmer stretched a 
single strand of binder twine along the 
posts on the side opposite to that on which 
the wire w T as fastened. Then when the 
chickens flew, they always tried to alight 
on the twine, encountered the w r lre barrier 
and dropped back onto the ground. 
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Jigsaw Stand Has Drawers for Accessories 




Jigsaw accessories such, as saw blades* 
auxiliary jaws, machine wrenches, eta, are 
less apt to become misplaced when stored 
in one or more small drawers suspended 
beneath the top of the metal stand, and are 
always within easy reach. While dimen- 
sioned above to fit a stand of the type 
shown in the photo at the upper right, the 
exact size to make the unit depends, of 
cour.se> upon the stand in which it is to be 
installed and must, therefore, be made to 
fit accordingly. As can be seen, the sides 
of the drawers are grooved to slide on %- 



in P runners which are glued and bradded 
in corresponding grooves cut across the 
inner faces of the upright side pieces. The 
box and drawer front are made of Vk-in. 
material, while Vi-in. stock is best for the 
drawer sides* A narrow wood strip, placed 
over original holes in the top of the stand 
and fitted with two screws, as shown, 
clamps th$ unit in a position to allow the 
drawers to slide freely between the front 
legs of the stand. If the base of your jig- 
saw is recessed on the bottom, it can be 
set over the strip to conceal it. 



Magnetic Eraser Holder Clings to Side of Your Typewriter 



Fasten your typewriter eraser to n small 
horseshoe magnet and it will cling to the 
metal of your typewriter so that it will 
always be at hand when needed. A tiny 
bolt will attach the eraser to the magnet 
It may be necessary to scrape the paint 
from the typewriter frame at the point 
where you wish to have the magnet ding 
to it! — C r A. Oldroyd, Barrow -in- Furness, 
Lancs., England* 

Hit is easy to pick up sheets of paper rap- 
idly if a small amount of glycerin is ap- 
plied to the finger tips. 
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Removal of Fruit from Barrel 
Simplified with Tray 




A merchant who dispenses apples, pota- 
toes, etc., directly from barrels in his store 
improves the appearance of partly emptied 
barrels and simplifies removal of the con- 
tents in small quantities with this tray. It 
is made from heavy wire, the side stay 
wires being bent to a hook shape at the 
upper ends to fit over the side of the bar- 
rel, After the contents have been lowered 
sufficiently to make room for it, the tray 
is filled and placed in the barrel 

— Opie Read, Jr t , Chicago. 

Reflector Protects Mailbox 

Rural mailboxes 
are often knocked 
over at night by 
motorists who in 
passing other cars 
on narrow roads, 
sometimes get off 
the pavement 
slightly and do not 
see the boxes 
in time to avoid 
them. To help 
prevent this, one 
fanner placed a 
red reflector on the 
standard of his box as indicated. The re- 
flector should be fastened to the post about 



30 in. above the ground, At this height, it 
will be sure to reflect the light of cars 
coming toward it. 

—John M, Avery, Holley, N. Y. 



Changing Lathe Gears in Pairs 
Saves Time 

In small shops a general-purpose screw- 
cutting lathe is often used to handle a 
great variety of work for which desirable 
feeds cover a considerable range, and 
much time is required to change the gears. 
The time -consuming part of setting the 
yoke and intermediate gear pivot, getting 
the intermediate gear center in the right 
place* can be speeded up by changing the 
gears in pairs, with the pairs selected so 
that the sum of the teeth in each pair is 
the same. The application of this idea to 
my lathe is as follows: Gears available 
were 24, 32, 36, 40, 42, 44, 45, 46, 48, 52, 54, 
56, 60, 80 and 96-tooth. By cut and try, 
the table for longitudinal feeds worked out 
as shown. It will be seen that the sum of 
the teeth for the stud gear and the first 
intermediate one is 92 in each case, and as 
the sum is constant, the proper center dis- 
tance for each of these pairs is the same, 
Thus eight feeds from .605 to -017 in. per 
spindle revolution arc available by select- 
ing the proper pair for the first gears in the 
train without making any other changes. 

— Walter T. Gorton, Washington, D. C. 
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AUTO SHORTCUXS 






grouhu 

VO CASE- J 



l.AHOt 



ASBESTOS 

ROOFING 

■COMPOUND 



ALUMINUM PAINT 



Above* roofing compound under gasket of Xftf-tanJIr 
filler holt prevent x muddy water running down fend- 
cr> Right* di/mmum paint on underside of hood re- 
flects motor heat to help ovoid dulling outside finish 



■C A WE,41J HLTC3R 



FUEL 

PUMP 



GAS 

LEVEL 



KUURtR 

TUBL'V 



GLASS FILTER 



Rubber fubt filled with gas by siphoning is handy for prim 
iftf e&rburetor t as above r if fuel pump is dry, Right r glasi 
sediment bOutl in fuel line smooths pump impulses and p re- 
p«n*£ surj ing as the fuel enters the ec»4?OJ - *tor 
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Flashlight on Door Illuminates 
Ground When Leaving Car 




As most motorists carry a flashlight, why 
not keep it in a holder near the bottom of 
the door so that it can he turned on to illu- 
minate the ground when leaving the ear at 
night? The holder is made from cloth to 
match the upholstering materials and is 
sewed to the fabric on the door. 



Broken Speedometer Chains 
Removed with Breast Drill 

It a speedometer chain breaks and twists 
up inside the housing, it can be removed 
easily with the aid of a breast drill. Just 
put the end of the chain in the drill chuck 
and turn Lt in the opposite direction from 
which it rotates inside the housing* 

— William Searles, W. Nantieoke, Pa. 



Repairing Sockets in Reflectors 
of Headlamps 

When a socket 
loosens in the re- 
flector of a head- 
lamp, the lights 
will be dim or will 
flicker unless the 
socket is soldered 
tightly in place. A 



good way to do this without heat of the 
soldering iron damaging the silvered sur- 
face of the reflector, is to submerge it in 
water to within about Yi in. of the area to 
which the socket is to be fastened. The 
water will dissipate the heat fast enough 
to avoid discoloring the reflector* 



Spoon Holder Serves as Memo Clip 
on Door Handle of Truck 

Truck drivers 
sometimes desire 
to leave a memo 
on their locked 
trucks for some- 
one who may ar- 
rive while they are 
away from them, 

A metal spoon 
holder of the type 
shown is handy for this purpose. It slips 
over the door handle easily and the coiled 
portion will hold a piece of folded paper* 

Tool Rack for Outside Work 

When working on your ear at home you 
usually do it outside where there is plenty 
of light, with the result that tools are laid 
on the ground where they often become 




dirty or misplaced. A grill taken from an 
old stove oven serves nicely as a tool rack 
for outside work. It can be supported with 
bricks at the comers and you can sec at a 
glance just the tool that you want. 

Battery Charged While Making 
Minor Repairs on Car 

We often have a car come in with the 
battery run down by the owner trying to 
start it when something was wrong wdth 
the starter or ignition system. While the 
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repair is being made, which may take a 
half hour or so, we hook a charger to the 
battery right in the car. In this length of 
time* the battery usually has stored enough 
current to start the car with a little to 
spare. To do the charging easily T no mat- 
ter where the car is set, we ran two cables 
from the charger along one wall of the re- 
pair room and provided outlet sockets 
every car width. With this arrangement 
we just plug in a couple of cables from one 
of the sockets to the car battery. 

— H. W* Swope, Danville, Pa. 



Stopping Squeaks in Shackle Bolt 

Before going to the expense of replacing 
squeaky shackles of the composition - 
mounted type (not rubber mounted) with 
new ones, try the following methods of 
stopping the noise. Apply penetrating oil 
to the shackle, at the same time striking 
the main spring leaf sharply with a ham- 
mer to aid the oil in penetrating around the 
bolt. If this doesn't stop the squeak, re- 
move the shackle links and turn the bolt 
with a socket wrench while applying oil. 



Shield Slipped over Door Handles 
Protects Car Finish in Garage 

One motorist who kept his car in a pub- 
lic garage found that the finish on the side 
of the car was often marred by the handle 
when the door was opened on the car in 
the next stalk To avoid this trouble, lie 
cut a piece of cardboard as shown and 
slipped it over the door handles whenever 
he put the car in the garage. 




Strap Handle Aids in Removing 
Spare Tire from Trunk 




Difficulty of removing a spare tire that 
is carried in the trunk in the position 
shown, can be avoided by fitting it with a 
strap handle. This consists of a leather 
handle similar to one used on a suitcase 
with two straps fastened to it and buckled 
around the tire, 



Adhesive Tape Repairs Sun Visor 




When the hinged 
sun visor loosened 
on its shaft so that 
vibration of the 
car caused it to 
drop, one motorist 
repaired it with a 
strip of tape* This was wound around the 
shaft to increase its diameter and produce 
enough friction to hold the visor in place. 



AT] M l .£ ? VF “A Pc 



Doorbell Locates Short Circuit 
in Car Wiring 

The next time you have a short circuit 
in the electrical system of your car and it 
seems almost impossible to locate it, a 
6-volt doorbell may solve the problem. 
Remove the fuse in the wiring and connect 
the bell to the clips that held the fuse* Then 
remove all the light bulbs and turn on all 
the car switches. Now go over the wiring, 
shaking and pulling it lightly* When the 
wires short circuit, the bell will ring. 
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Auto Hood Clamps Hold Gasoline Pan on Workbench 



After having the gasoline pan for wash- 
ing small parts accidentally upset a time 
or two, a mechanic clamped it to the work- 
bench. The clamps were taken from an 
old auto hood, and were screwed to the 
bench top. These enabled him to attach or 
remove the pan instantly. 



Heat from Exhaust of Tow Truck 
Aids in Starting Stalled Car 



Needing some method of applying heat 
to thaw frozen radiators and pumps, or to 
motors stalled on the road 
uunug nil one garageman used the 
exhaust gases from his service or tow 
truck. To do this, he installed a cutout in 
the exhaust pipe close to the motor, and 
from there ran a long length of flexible 
tubing. With this arrangement, hot ex- 
haust gases could be directed on the ra- 
diator or other parts to be warmed. 



MJT0- 

HOOD 

FASTEN’ 

EftS 



GASOLINE 



How to Build a Farm Tractor in Your Spare Time 




Having plenty o£ power to pull a two- 
bottom plow and other implements, this 
farm tractor, built from old car parts, 
includes a Ford model -A motor and 
twin transmissions giving six speeds 
forward* Wrenches, hacksaw and drill 
are about the only tools needed — weld- 
ing can. be done at your local machine 
shop, Set of three 17 by 22-in* plans. 
Nos, 1024 to 1026 inch, containing all 
necessary constructional details and a 
list of materials needed will be sent 
postpaid upon receipt of 75c* 



OTHER BUILD-IT- YOURSELF FLANS 



STREAMLINE FAMILY TRAILER— S37 to 942: 
Includes all (he conveniences of home with sleep- 
ing accommodations for four. Trailer is 15 ft, 
long and weighs approximately 1.400 lbs. Six 
prints $ 1 . 00 . 

UTILITY TRAILERS— 956 and 9 S7: Built of 
old auto parts and lumber. Adaptations of body 
to suit various purposes. Two prints 50c* 

ELECTRIC SPOT WELDER — 091 and 092: 
Works on 1 IG-voIt. 00-cycle alternating' current. 
For small work up to *4 in. in thickness,. Two 
prints 50c. 

ELECTRIC ARC TORCH — 1000 : Carbon elec- 

trades V s in* din, product: art for soldering, brax- 



METAL WEATHER VANES — 520: Scroll-sawed 
from sheet aluminum. Complete assembly de- 
tails. 2&c. 

NOVELTY FOOT SCRAPERS 1009: Unusual 

scrapers that lend distinction to doorsteps. Pat- 
terns arc full tile ready to trace onto metal. 25c, 

ARTISTIC DOG HOUSES— 826: Shows four at- 
tractive designs. Also tells how to determine 
right size house for any dog-. 25c, 

LAWN CHAIR ON WHEELS — 975: Light lit 
weight and easy to wheel to any location. 25c, 

DUTCH WINDMILL FOR GARDEN— 390: Ex- 
cellent place to Store garden tools. lO ft* high, 
54 in, in diameter at base. 25c. 



lug. Light Welding. For 1 10-v. 50-cycle a.c. 2Sc, 

Any sir of these plpnt f npi prefects) witl he sent upon receipt of $i 
Catalog Listing 400 plans included free with your order if specified 

Address Plan Service, Popular Mechanics Magazine, 200 E, Ontario St., Chicago, III* 
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These KODAKS 




OAKY EASTMAN 
MAKES mE KODAK 



for COLOR start at *145Q 

All three of these Kodak “miniatures” make 
Kodachrome {f all-col of) transparencies. 

It's easy as black-and-white. Just load with 
Kodachrome Film, And through modern photo- 
finishing methods these little cameras lead to 
black-and-white pictures 2M s 4 inches, 

KODAK 33 (f/3,6) 

Kodak Anantljlmat lens. I/JQO Kodfl shutter. $14.50.* 

KODAK 35 [f/4 .5) 

{Illustrated) Kodak A riuKrisimat lens, 1/1 W Olomatlc 
shutter, d o u Me - cip-tj a are prevention. | 24 - 50 , 

KODAK 35 (f/3.S) 

Kodak Anaadfinifll Special lens and 1/200 KodamatJc 
shutter, douhle-eipoiure prevention^ 

■ ■ • 

Kodak JS'a have tested shutters, eye-le+el finder*, finder* 
tip fnrualn^ automatic exposure counter, film -center- 
inji device. Eastman precision construction throughout. 






Kodaslide Projectors 

KOOASUDE PROJECTOR, Model t 

For projecting Kodaslides-^or other 2 " * 2" 
slides, color or black-and-white. Small, effi- 
cient, thoroughly dependable. Fitted with 
high-quality 4-inch lens. With 100-watt lamp, 
1114-foot cord, and plug, $18.51). Other models, 
S^,50 and SS2. 

KO DA SLIDES 

Kodachrome Film is processed by Eastman. 
Finished transparencies are returned Individ- 
ually mounted as Kodaslidcs — ready for pro- 
jection. No charge for finishing or mounting. 
See literature at your dealer’s, or write Eastman 
Kodak Company, Rochester, N, Y. 

* • * - 

GOING TO THE NEW YORK WORLD'S PAIRt 

Take your Kodak — visit the Kodak Building — ns the 
.Greatest Photographic Show on Earth. 



KO DACHttO.vie 
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SOUTH BEND 




l 9" t , 3‘ Workshop Model C Bench Lathe with Horizon- 
tal Motor Drive and reversing motor, complete as 
■ town. Shipping Weight 320 Ibf. . 5109-50 




’9"i 3' Workshop Modal A Quick Change Gear Bqpoh 
Lathe with Horizontal Motor Djir* and reversing mo- 
tor complete as ihown. Has power carriage ieed-a. 
Shipping weight 340 Ihs- 1199.50 



t 




*«"? CSS®- < 

«sSSss 

a c»<"P' a “ G ' 

oitottn- 



Si-z* 
Warn' 
Addi *" 1 
City—- 



Send for 

CATALOG 



Mall coupon or postal 
card for free catalog 
Of South Bend Pre- 
cision Lithti. 



F OE THIRTY-THREE years South Bend 
Lathes have been giving efficient, de- 
pendable service in the tool rooms and 
production shops of America's leading 
manufacturers. Throughout the world, 
their practical design and fine work- 
manship have made them the popular 
choice of men who know machinery. 

All types of operations, including 
highly accurate production work and 
precision finishing on tools and gauges, 
are economically performed on South 
Bend Lathes. They have ample power, 
extreme accuracy and an unusually wide 
range of smooth, vibrationless spindle 
speeds. 

SOUTH BEND LATHE WORKS 

606 E. Madison St, f South Bend, Ind., U. S. A 

Below — 1Q' J owing »c 3l4 r bed 1" Collet Underneath Belt Motor 
Driven Bench. Lathe, with All Steel Beach. Shipping weight 

RFtrjlbs, . ... , ........... , fTOOuM 




SOUTH BEND LATHE WORKS 
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Pteclti&n LATHES 




Built in Six 
Sizes 

South Bend Precision Lathes are 
built in six sizes, 9" to 16" swing 
inclusive. Each size is made in Tool 
Room Type, Quick Change Gear 
Type and Standard Change Gear 
Type with Individual Motor Drive 
or Countershaft Drive. 

SIZES AND PRICES OF SOUTH REND LATHES 






Above — 14Vj J ' ac 6* Quick Change 
Gear Underfla&lh Belt Molar 
Driven Lathe with Chip Pea. 
Ship. Wt. 2070 lbs. . 51000-00 



Balow^IG 1 ' jt fT Guide Chango 
Gear Fedeslal Motor Liriven. 
Lathe. Shipping weigh t 2165 

lbs . $938.00 



Above — ll ,J i 4' Quick Change Geer Underneath 
Bdt Motor Driven Lathe. Shipping weight 0&S 
lbs. , 5625.00 












Size 


Bed Lengths 


Price Range 


9" 


3' to 4'A* 


5 79,90 te 5 ZB0.50 


10" 


3' to 4 V 


£69.00 to 909.00 


ir 


&H* to b%* 


388.00 to Wl-OQ 


13" 


4' to v 


473,00 to 1144,00 




S' lo 10' 


609.00 to 1431.00 


16" 


S' to 12' 


723.00 10 1978.00 



LATHE BUILDERS FOR 33 YEARS 
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Solving Crime with the Camera 

f Con | j p no cl from page 



time is lost by their use. It takes only a 
few seconds to set one up on its tripod, and 
its flexibility of foeusing and adjustment 
makes it possible to photograph anything 
from a landscape to a pin — on a full-size 
negative that needs no enlargement. 

Even the motion- picture camera is be- 
ing used in certain types of crimes, both to 
secure evidence and to present it in court. 
Movies of mob scenes and riots enable po- 




Nere is some of the field equipment used by special 
agents of the Federal Bureau of fm/estigatian 



lice to pick out the ringleaders and partic- 
ularly violent participants and convict 
them, when no other acceptable evidence 
could be obtained. 

The F.B.I. recently used amateur movie 
cameras to defeat a pair of war risk insur- 
ance frauds. In one case a veteran claimed 
he was totally disabled by a leg injury re- 
ceived in service, so that he was unable to 
earn a living. When investigators found he 
had a large bank account, was operating a 
prosperous chicken farm, he produced wit- 
nesses to prove the farm was owned and 
operated by his wife— that he was unable 
to assist her. 

A special agent, taking advantage of ill 
feeling existing between the veteran and a 
neighbor, obtained permission to take mo- 
tion pictures from the window' of her home. 
His lilms show T ed the “totally disabled vet- 
eran” going about his strenuous chores 
without a limp, even cutting the grass w'ith 
a lawnmower. The case died before it 
came to trial. 

In the other case a veteran claimed total 
blindness, At the first trial the jury dis- 



agreed. though the judge was convinced 
the man was “a consummate actor, quite 
capable of sustaining the role of a blind 
person and of collecting money from the 
government in that guise." 

A special agent, secreting himself in a 
shed near by, photographed the veteran 
walking about without the use of glasses 
and cane, even running up and down the 
back steps without bothering to use the 
rail* The second jury* after viewing the 
films, immediately brought a verdict for 
the government. 

Not only does the camera record evi- 
dence that the eye can see, but it reveals 
evidence invisible to the eye, A thrifty 
New' York murderer w T as caught wearing a 
shirt with the bloodstains of his victim on 
the collar — completely washed away, as he 
thought. But though the eye could not see 
the stains, the camera recorded them when 
the suspect was “mugged.” Chemical 
analysis showed the invisible stains to be 
blood. The murderer promptly confessed. 

Infrared photography leaped across a 
continent to implicate a Utah motorcar 
thief in a Georgia bank robbery. When 
arrested at Ogden the suspect had a leather 
money bag on his person, but the bag ap- 
parently bore no clue as to whence it came. 
Under microscopic examination it was 
thought that traces of obliterated printing 
were present. Photographed under infra- 
red rays, the obliterated printing could bo 
read easily — the name of a bank in La 
Grange, Ga. A telegram to La Grange 
quickly implicated the thief with a rob- 
bery there. 

The latest use found for the mechanical 
memory is to “fingerprint” precious gems. 
Ail diamonds, rubies, and other precious 
stones contain flaws — bubbles, Assures — 
which do not detract from the value of the 
gem, but do identify it. Insurance com- 
panies take microphotographs of gems on 
which they issue policies. If stolen, copies 
of these photos are broadcast to police, 
jewelers, and pawnbrokers, making it vir- 
tually impossible to dispose of the stone 
undetected. 



([Stamped, self-addressed envelope, sent 
to our Bureau of Information, will bring 
you the name and address of the maker of 
any article described in Popular Mechanics. 
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You may worry about the stork 




but here is one worry you can avoid 



* 



* 



* 



J/f 




* 










When the old boy with the long bill steps into 
your life* you've got to pace the floor and 
like it. 

But why in the name of Harry anyone 
should worry about chassis lubrication is be- 
yond your Texaco Dealer. 

Let him Marfak your car every 1,000 miles 
and you'll have Peace Of Mind on that score* 



tough it lasts twdee as long as ordinary grease. 

Sure, you vyant that Peace Of Mind this 
extra protection gives. Drive in and let us 
Marfak your car* 

TEXACO DIALERS INVITE YOU TO tune to the TEXACO STAR 
THEATRE —A full hour of all-star entertainment — 
E very Wednesday flight — Columbia Network — 9 :(K) 
E.DX, W:U0 E.S.T., g:fl0 CD.T., 7=00 C.S.T., 6:00 
M.S.T*, 5:00 P.S.T, 



No more fret about whether he got 
that grease cup or checked the battery 
and tires* 

Marfak is Texaco's standardized 40-Point 
Lubrication Service— and when the job is 
done you know it's thorough and depend- 
able* 

The service, in fact, takes its name from 
Marfak — the famous lubricant that is so 







TEXACO’S 40- POINT LUBRICATION SERVICE AT ALL TEXACO AND OTHER GOOD DEALERS 
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Science Rules the Cinders 

(Continued f r om p a g c B69 ) 




cent. The old hurdlers sailed over the bar- 
riers^ Today’s champion clears the timber 
with the barest margin, snaps the leading 
leg straight down, hits the ground sprint- 
ing, He has learned that he travels faster 
on the ground than in the air. The low and 
40'0-meter hurdles require stamina, the 
ability to take the hurdles in stride, rather 
than the technique and form required in 
120- yard event. The hurdles them- 



Javelin throwing is one Held event in which perfec- 
tion of form in highly important 



selves have been improved. The swinging 
hurdle has lessened injuries, encouraged 
hurdlers to dear it with the least possible 
clearance. 

Among the cream of the world’s athletes 
at the Athens Olympic Games thirty-four 
years ago, not a man could clear 5 feet 10 
inches in the running high jump. Today 
the record is 6 feet 9^ inches. This re- 
markable improvement is due to an in- 
tensive study of body mechanics, combined 
with superior jumping facilities. The new 



techniques are not natural jumping mo- 
tions; rather they are intricate gymnastics 
performed in mid-air* 

The first Olympic pole -vault winner 
cleared 10 feet Wi inches* It was consid- 
ered remarkable when Gilbert and Cooke, 
using the new bamboo pole instead of the 
spruce pole, cleared 12 feet in 1908. In 
those days the tip of the pole was spiked, 
the spike being driven into a hole or a 
platform of wooden blocks when the leap 
was made, Vaulters really began to soar 
when the box like vaulting trough was in- 
troduced. Sabin Carr cleared 13 feet 9^ 
inches in 1928. Since then Sefton and 
Meadows have raised the mark to 14 feet 
II inches. The vault is really a gymnastic 
event; since success is based absolutely on 
mechanics of form, modem coaching meth- 
ods have had more effect here than on the 
more natural forms of competition* 

The shot put calls for more scientific co- 
ordination than any other field event, 
Hence it is hardly surprising that the pres- 
ent record shows a sixty per cent improve- 
ment over the first Olympic mark of 36 feet 
2 inches. The present world record, held 
by Jack Torrance, is 57 feet 1 inch. 

Seventy feet have been added to the 
discus mark of 95 feet 7Vz inches made by 
Garrett at the first Olympic games. Part of 
this improvement came by increasing the 
circle from seven feet to 8 feet 2 inches* 
But science has also had a big hand in rais- 
ing the mark. Today’s streamlined discus 
is cut with the grain running along its face 
instead of vertically through the wood. 
Greater weight is put on the rim by elimi- 
nating interior rings and shrinking a drop- 
forged ring flush with the wood around its 
perimeter, increasing spin by a flywheel 
effect. New York University's wind-tunnel 
tests show that the discus travels farther 
against the wind than with it, A head wind 
provides a vacuum over the discus, which 
gives lift to keep it in the air longer* 

That the javelin-throw record has in- 
creased from 175 feet to 258 feet in thirty 
years is in part due to greater interest in 
the event, with consequent refinement of 
throwing technique* Moreover, the im- 
proved javelin is stiff er, has less whip and 
can fly truer* Its balance permits it to be 
thrown on a flatter trajectory, yet still 
maintain altitude. 
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A true experience &/ j. h* WILLIAMS, Victoria, B, C. 



"ONE BLACK NIGHT 

E was returning to Van- 
couver, in my 1 5-foot 
inboard motorboat," 
writes Mr, Williams* 
' Suddenly, a dark and 
sinister shape loomed 
up directly ahead* 
There was no time to 
avoid it- 



"I leapt as the boat 
crashed Into the object 
—and found myself sit- 
ting on a crossbeam of 
a huge log boom chat 
was being towed by a 
distant tug* My boat 
was gone* Shivering 
with cold, I shouted in 
vain— the tug was too 
far away for my voice 
to reach it* 






NATIONAL CARBON COMPANY, INC-, 30 EAST 47nd STREET* NEW YORK, N. t , 

L tut ’>j t tiioH Latin Jr 1 1 M H amt tWAw 



"AFTER HOURS OF TORTURE, the night became Stormy and the tug skipper 
shortened his line. Again I shouted— and this time a flashlight on the tug picked 
me out with its powerful beam. To the ‘Eveready 1 fresh dated batteries in that 
flashlight I probably owe my life— and you can 
take it from me, / am an 'Eveready* convert now. 

The word u Evcready i ts a registered trade-mark oj National Carbon Co., Inc * 



(Signed) 



V&.U) 
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GRANDMA CALLED IT SINFUL 



IN MY DAY we women 
couldn’t da much about 
those bristles on the manly 
chin that scraped like 
sin. But nowadays any 
woman's a fool to put lip 
with 011c of those human 
porcupines. W hich reminds 
me, my dear, Margie has 
picked the most delightful 
young man— always so well groomed — he 
must shave twice a day — yet bia skin's 
never the least bit irritated looking. It's 
what Margie calls a Barbauol lace. 






YOUR OWN WJff or sweetheart would he a lot 
happier^ loo* if you got yourself a Barhasoi 
Face. BarbasoL not only gives you the clean- 
est* smoothest* sweetest 
shave you ever had — -its 
beneficial oils protect your 
ak in from razor irritation 
while you shave — and leaves 
it feeling softer, smoother, 
and fresher after you shave* 

That's why Barhaso) has 
changed the shaving habits 
of a nation. (Your druggist 
sells Barbasol in three 
sizes* 256, 506* 756* Five 
BarhusuJ Blades* 156 .) 



For Modern Shaving 
No Bruifi ■ No lather * No Rub-in 



y *20,000 Feet Down for Oil 

{Continued from page 87E) 

recovered* It Bad snapped again* Half a 
dozen times Che pipe was engaged, break- 
ing off a few hundred feet each time with- 
out stirring the lower end. Finally the 
derrick itself buckled under the strain of 
pulling against the force that held the bit 
in the earth* and the well was abandoned. 

Sometimes a new development in pro- 
duction brings Its own difficulties* Several 
years ago it was found that production In 




Drill at canfroli uihieh he governs spend at 

ratal ion of drill and uteight on drilling bit 



old or poor wells could be stimulated by 
pumping acid down into the formations, 
opening up the sands so that oil could flow 
more freely* Many old fields were reju- 
venated by this method and then it was 
learned that thousands of miles of pipe 
lines and scores of refineries were being 
ruined by corrosion from salts produced 
by the acidizing treatment. In some cases 
the tubes of refining stills were blocked 
solidly by salt. The engineers had to de- 
velop a method of electrical desalting that 
removes all but a trace of the salt from the 
crude* Now acidizing is being continued 
without harmful results. 

Every oil field is marked by a forest of 
derricks, though the main usefulness of the 
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Wirli Utsp-FiKut 
Trittf FJ.S Itn* 



Compare with any expensive foreign -made 
candid! Not only in features — but in results! 

Check These Features! » l/l 000th second focal 
plane shutter * Trlcor deep - focus f3,5 lens • Built-in 
photoflash synch roniier • Automatic film transport — 
makes double exposures impossible • Quick-action sim- 
plified controls • Interchangeable Jens equipment, 

$ 1000 Mercury Prize Contest! Get details 
from your deafer or write to Universal 
Camera Corp., Dept. M-l* New York, N, Y, 
NEW) JUtttiery brtilfet for fry line loading til types 35mm r film, 



America's Challenge 'To 
""Grid's Finest Cameras! 



Picture fits tightly under Ughtuteight springs of 
holder that stands by itself or may b« hung on u)alt 



Tflffnt ht Many Onlirt 



phosphor bronze, automatically roll up to 
a firm grip. The small size 
hire f rom six to nine inches, and 
oi>e expands from tgn fourteen 

c 
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derricks ended when drilling was finished. 
They are left standing because the tubing 
and other equipment of producing wells 
occasionally need to be pulled out and 
cleaned. Portable truck-mounted derricks 
with telescoping sections are being tried 
out to avoid the expense of permanent der- 
ricks in shallow fields. Such an outfit can 
drill as many as eighteen shallow wells a 
year and then service the wells whenever 
necessary* 

In the laboratory, research on breaking 
down the hydrocarbons of petroleum is 
continuing. Theoretically it ought to be 
easy to manufacture gasoline from the two 
elements of which it is composed but sci- 
ence can't yet duplicate the petroleum that 
nature created. One step toward this goal 
is suggested in the recent discovery that 
certain hydrogen atoms can be made radio- 
active by means of the atom -smashing cy- 
clotron, It may be that the hydrogen atoms 
of petroleum can be tagged 1 " this way in 
the laboratory so that they can be traced 
while the petroleum is put through various 
oxygenation, polymerization, and cracking 
processes. This may solve many of the un- 
answered questions abpi^t petroleum. 

/( y9o 

Spring Sfand for Holding Picture 
Adjusts Self to Fit Any Size 



Any size picture can be slipped into a 
self-adjusting holder which will stand on 
a table, mantel, piano, or hang on the wall. 

top and tjpjtcmv made of 
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PROTECT YOU ft TOOLS FROM THEFT 

Wnlt with itH-tljEltr ° IIT nAQic Ct drill n "=l Cb* 

Lirdt-t; rt.ri'1 tinUt loci* *p4 HiaCtulBcnEa, ir ir-T 
1-lliljT.I, Lika WTiNr,* fill pa P*T With DTQ W 

Complete Outfit TS. 5 D — fispaW Airtbri 

T.kjrert.bj l,li:«tiii«d £ircul»T lm. Wrll. 

A^oeBiFpEsTcb., saa? i.e. si*rk si., hniui. tn*. 



Automatic Equipment 
Mokes Experience 
Unnecessary! EASY 
AS PAINTING! 



’ A Business 
of Your Own 
... Pl&tinq J 
Gold* Silver 
Copper, Mickell 



111 "rBrnodA" MiP/ol Windows. 
(2> t«U CJ.S ctHH&lSt# UH- 

d«rf«n-la|re f-fUilpEnrcitn (41 WHy 
iru-ilrtS UK's. ( 4 S » iX‘y]'Lfrs. Alts* tv 
frlrrmiora* htOVf'B. UjlhUnfc' flu- 
turn, every Using T»u neuxL Hi 
h.lchfM l-aigv?l. trailer" 

i FEfLHmmerit fllfiefc m U. S. 

f^db Immfilliilr Inw riFlC. 

-51! n. Sienrt 10c coin for J *0- 



NEW FIELD 
... NEW V£iF 
PATENTED 
SYSTEM! WLkMk 

ft-. Warner's simplified 2- in -l 



| • • "PP j *•• u i i rn :ss [Tnr:1 h«nru f ■! - 
ftj ( Z dealers and nwil. all al ore ownera. 

^ItBIG PROFITS FIRST DAY! 

starts you — thin raining* coma fati, Warner now makes ihk-hl- 
hle replalirtST of worn articles at a profit . . * an untouched field! 
Total capacity tii.OOO votuma per year— year after year ! 

AMAZING 2-MINUTE DEMONSTRATION 

Drawl Big Crowds and Sets the Business send for details of 
setj-teiting, moftey-makirifi plan and earning records of pres- 
ent operators. Learn how you can Qualify for Exclusive Fran- 
dn'ff. Get started right away in this profitable field. WRITE 
Mfpvpfb TODAY. Jmt say: “Send lull dcunhun jj,!ij 
IVfllliA new Warner System r' 

’|RM WARNER ELECTRIC COMPANY. R 1; 
"PWHB J Jj ' 300 No, Michigan Ave.. 

B-S, Chicago, III . ^HUmEF 



^ FREE 

WriLe for 
i r ID-Jf.i Oaful'iu: 
1 1 -!■ 1 n*cn.i rLinr. ■ •■■' 



GERSTNER Tool Chests 

OAch iinltalul-NcW tiQUalled, Th« e*mle*> ekF M<- 
fJjinlsLt jui.j TckiL maker h. uLUiyu'hFiT. Fm 1 Cslnlug. 

GEHSTN ER TOOL CHESTS 
440 CelumbE. St. Patton, Ohio 



[.qrt^ ladnib* ipf* imifcie*. WillWi Supply C. 



Your Own 



Carrt-S, stationery, clFetilmre. lobcls, sdvert EklaEF, etc. 
Have money, Print tar Oth*rc: Bio Proflt*; easy rul« 

Milk Will iju tHiiiiiUr RkjHd. I'J lulih.|( Ilk 0 En|(rs - kli<. JUlihL-T iMITllt 
AO. frniWT MT »h«i uj*. tfmil la* £r«* dn^l™ lin'd ill drtjili*. 

HCLS 4 LT P HESSE 5 . t-Jf, Al E HIDEN, COHN. 



Universal 
E Tractor 

Ycu plow. diet;. eslII bvatn. mow. htUl, do 
belt wink. for shout 53r a ds*. Hnk, 
trmilils-fri'o Icrnlt Itfr. Nrw plow tlft. a™ 
Feverw, Hundmli tiBPrt, Save by truyln* 
trum mrkar. Two wci‘k« irlil FREE 
eaialor. Write today. 

PfONCERE MfG. COMPANY 
cepkt, V-S 0 Writ A nil, W-l, 



MAKE BIG MONEY 

AT HOME Electroplating! 



MARVEL-OUS" TRAILER PARTS 



Make Big Money 

Jf' The American Way 




t ■> 




at j * *4. , f . 1 

POPULAR MECHANICS 

, ■ 

> • * 



122A 






3 



r\ 

to- 










The World's Shock Absorber 

(Continued fro m pag e fV 95 ) 

effectively absorb energy and at the same 
time retain its original form. The day is 
close at hand when all vibrating machinery 
will be mounted on rubber, thus prolong- 
ing the life of the structures which house 
such machinery and the life of the ma- 
chinery itself. 

Making a name for itself in the food- 
packaging field is another product derived 
from rubber. Coming in sheets of various 
thickness, clear or opaque, in a wide range 
of colors, this product is impervious to air 
or moisture and makes a completely sealed 
package by application of heat to the 
seams. First used in making raincoats, 
umbrellas and other waterproof garments, 
this material is finding wide use as deco- 
rative wrappings for packages of all sorts, 
Colorful ribbons are made from it, and it 
is estimated that enough of this ribbon to 
festoon both sides of a coast- to -coast high- 
way was used to add beauty to 1939 Christ- 
mas packages. 

Rubber base paints are available for pro- 
tection of many surfaces, while rubber 
cement is useful in certain operations. 
Rubber impregnated fabrics, known for 
years in the manufacture of balloons and 
airships, are extending their usefulness, 
and we now have especially treated bags 
in use in bulk gasoline storage plants, 
where they catch the gasoline -saturated 
vapors and reduce to a minimum evapora- 
tion losses which run into millions of dol- 
lars annually. Rubberized fabric boats that 
occupy small space and may be inflated 
quickly, are carried by airplanes flying 
over water, and sportsmen use them in 
lakes and streams where conventional 
boats may not be taken. Tanks and pipes 
used for storage or conveying of acids now 
may be lined with a rubber composition 
that resists the action of the acids. Use of 
rubber flooring and wall rubber is speci- 
fied in modern homes, hospitals, office 
buildings, trains and ocean liners. 

Through the building industry, the mod- 
ern conveniences of our homes and offices, 
the operating rooms of hospitals, and 
through mines and factories the threads of 
vulcanized rubber are woven back and 
forth in the fashioning of the fabric of 
modem living. 

{Continued to page 125A> 
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"WELL, you tun Mop inventing 
right now/’ said Susan, pointing 
to the No. 7 Pi i (J tli ad in my mag- 
Aiitm. "Somebody heat you to it. 
And if this polish La as easy to mu 
as every body says it in, even yon 
can shine the car quick!; . Now 
getgomT* 



ME LOAFING? I should 
^ay not [ TSheu Susan called, 
I wm n] erd y deep inti uni jdi i . 
”1 know I am supposed to 
polish the ear. -1 1 said. "But, 
Sudan, you. do not under* 
Stand. T have been lying here 

inventing a nnr and easier 
method for |Hiliflhia|iutot,” 



SOON AFTER, Su 5 *u 
stuck her head out the win- 
dow Olid shouted; "Slop 
gawking at the neighbor*’ 
new car and get that poE- 
ifibr 1 "But, Susan,” I re* 
plifd "thU is our car. It was 
so easy polishing it with 
N T o h 7 t think ] 1 1 go into the 
ear -polishing business!” 
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City & State 
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DU PONT 

NS 7 ROUSH 



mode by the makers 
of DUCO* and DULUX* 

*xte#r- V. S. P*t Off. 



WANT A SAMPLE p ] 

DU PONT CO., Dept. ilmington,Del. 

Please send me a sample of the improved No. 7 
Polish —enough for hood an] fenders. I enclose 
0 & to help cover mailing costs. : 



WINDSHIELD AND TOP MOULDING LEAKS stopped 
quickly and securely with DU PONT TOP SEALE Et. 
Good for rear window Eeiik.s, too. 
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REAL ENGINE VALUE 

Over 7,000 GTIQ GaaFnjtinc Kits 
were sold at Ifk.'jtJ. Over Jo.lXk! 
nld I'AFi year, Now is your chane* 
f to buy the New Improved kit for 
S [.Oo, Absolutely complete with roih 
pluE. etc, For boat*. planes, etr. All 
^SjSSX , zf parts guaranteed,. ^end only 51 — 
elj^KWJipr Shipped Erp ran Caiirfi for Iwi-nttr Humidity. Send 
Cc jvr jfFW XQ-jriqt iflua, catalog* DEALERS WANTED, 
All pirli llnlehrdl. Only a wnwdfktr n**d4d, 1. $ H.P. 
Average moinhly time 10 TtllnuUl. 

QHQ MOTORS, «R East 21 St. New York, N. Y. 



NOW ONLY 

n$j95 



THIS 

OUTBOARD 
| MOTOR 
HANDY CHART 



S' mibnuin&iLiig 

jW£i _|r St* (.icnre sec. in velvet anted leather eat*. 

Mfr i-al n-rite, Oi:J y S I 3.1) , L i . 

Jk v I v J’ncej^iniL min'J-iinril In ur i. UMTUUdi >1 LTi* ug> [*« 

■* -W V t 1 ' nut*ii|( ini| J)A j, ’ h IrutiHr mtiiuiC' 

m ntrelf , {rmtnnlenl orcunli, fair in md 

Slid Baflsfartlnn war;, rilwd cir 

r Ml ^ttr u^t^riuniu to gti one at a 

Vi\ FREE >tn.rj, r Jil.n 1*71 L’e H yuU art now , Shipped 

Vfty ___ prrpailfl nn rr-r-c-Lpt Of rejaiJ LlaisC-e Oi> 

FOLOEK C.O.Dv fit|Ltjmr-nte r I'c-nd (frjwKit of 

MICRO PRODUCTS, 5-29 E. Jefferson Avb_, Detroit, Mich. 



TELLS AN EXCLUSIVE STORV 

# All abbut the 'wonderful new Sea- 
Horae outboard motors and their many 
excl usi vc re fi n titm-nte: 3 n el ud ins (1 ) Per- 
fected Alternate Firing (2) Ruilt-in Un- 
derwater Exhaust (3) REVERSE. Only 
Johnson hfis all three! Two new Run- 
turn Singles, with 36% power increase, 
Sensatlonal new HTPOwER Perfected 
Alternate Firing Twin, jft /i 
Eight ol her great models. * 

Priced as low as ..... * j. o. b. fact nrr 
Gel the new 1940 Sea-Horse Handy Chart. 
Sent FREE! Write Johnson motors.. 
400 Pershing Road. Waukegan, Illinois. 

JOHNSON SEA-HORSE OUTBOARD MOTORS 



ih, MO. 2.4 2. ^ 

A nirn'.n-.ijnijl wnrk"|i^ip ih^vHiid! nf STILL Gm« rai 
- r*p-w .-nil Uw<f. r , r — Slid* Pro- 

Itclors- Criinlir Soak Seclwa . . . CLc 1 r.lc 4 .L 1 . *:c. *tcu 
Also Cm* Cali)o *7 Up. 140 — Bolt FREE. 



17? Wr MADISON ST V CHICAGO, ILL DEBT, P 



O r K © f S l UmftimT Harold 

* Hunt'* 1 m mtnlapt 
Lfit«rt h U*'-TO'»DATC IDEAS fnr experts 
ami amaLrktra; SPECIAL BARGAINS in 
rare woods. machism, uml tilt kimln of 
puppl ‘s. Got posted! Send only lOc let 
CPAfTSlUh‘4 WOOD SEUVICF CO, 
373* S, HaryStnut D4V-317A CHICAGO 



Tests Everything Electrical 

k From 100 to 550 Volts t 

\ real necessity for eleetrl- 
j/i duns ik i nt home because it. has 
ffl ions llAM-. KHiTlIpjH&d Wfttt A 
/ Neon iiitht which TC-1 1 ■+ inst-mEly 
where trouble lies In electric 
circuit*, IilSM, etlt-eutfl, mntorn, 
radios, aLL kind 1 ! of eleoirlr a|> 

L iitlAneea, eny. Tctls A. c. tram 
1 l> r Q. Far FLijMniur to ordinary 
l\ clum« 5 r le*l MlH>. Fountain pen 
|\ sl!tr wilb clip for carry! up In 
\\ vm.L packet. Life L i me £uuf urtlcc. 

\\ PATENTED 



limnignmr 



i H Send 25c for iku Big fijuk Todir > 

uiJullv Pr in Li-I *md lUiHlriMiir TeilLvr Sm- 
lc-f*l CkIiIu, plum. 4marte», [THWI Hm at 
i uJpiii.*rt I kL k'wirt nfJt*. Brsrj iliinp ftani / 
IAr indijr. J^il.F.fii.111 p*. iii ¥■ sir i.i ir..‘ir*.d l / 

CP: Oi l WAUSAU, Wit, f 



MOTORS 



T7m! Jim Jtandy Cabin CrviiSr 

Til* TH.Il<r Ihil ill* 11 nTllliflC. HiPl! RbeidiV, 

fe.piT In liulkl in Lky .1.* «Ht I, [Ti> nil fl-!'"*' ■ Pl^n. .prl 

Ih.lMielhJ lb* Yt 1C. It. 1.0. hutfa J: il.r bidl l-.ib.l Ui 

JIM GANDY Hoi 1Z6-A WAUSAU, WIS, 



FUSES 

L. S. BRACK MFG, CORP 

55 Dkhimu St.i Ntwirh, H- J. 



BULOfARCIWtLDER 



For Ll^ht or MflavyWork. 7S- 2fH> Am-pcres 
I’omplcle PLANS ami valuable cmHioi; 
3 DC. Over LHK! Klcclrkai Supply iiar^uL]);-. 

LiJir Mffl. Co,, 1347 UJ«V hi nil Ui nu<- 

Minn»p«li< F Mlnnifftn 



RUBBER-POWERED _ 

—BUT IT L 00 KS > >^^; 
AND FLIES LIKE A 
GAS MODEL! 

SflaJed drmn fr-mi tfac thimptcni (’uinet KipjwT, 
Ltch-Le-nciI by i 'arj (Jnldbcru, UolachAblc n in if. 
tliiisbcd cylinder, bent tamUflii t r car. flnisliefl 
rmi]>, plenty mf irt-^]j. peppy mtitiirr, elc, tHjJ 
v JEi^Ajian , a 1 1 1 a nip' v e*rn|jlcto lilt, A-k 
fer hit Nn. PS, SI ; puiheD Inc, nunc if 
ordered fruin dealer, 



Built (e live ycftni of lierviM, Hundred* 
in uf'f. Low Factory to Utor Price* , 

l^e ycta I m< xieb- n vsi iable . 5-H P. liicti nc 
type Watkins Lyiw^F in Three siii'8. 

' ivator nnw only 



l m' « ’Hji Tfi ght Power Cul. . 
q i77.fiO. Write for Frw Uluslralet) folder 

POND GARDEN TRACTOR CO,, Rqi !1*„ Depi. 1M, Rikenn^O. 



COMET MODEL AIRPLANE & SUPPLY CO, 

129 W, 29th SL. Cfticagu. Dept, F5 —683 Broadway, New York 



Sup y<m ti in Popular AfeeAa.fi ien / 



BUILD IT YOURSELF 



YJulScL the. 

COMET 



SIG, NEW 




1 ''i^ 


CATALOG 
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(Continued from page 1Z3A) 



All this we have. And much more is to 
come. 

In fixing rubbers position in modern 
civilization it is possible to say that 4,000,- 

000 persons, the world over, are employed 
in the rubber business; it also may be 
pointed out that almost $3,000,000,000 are 
invested in the facilities for the growing, 
manufacture and distribution of rubber; 
we may consider the fact that there are 
more than 50,000 different and useful prod- 
ucts made of rubber and that more than 
2,000,000,000 pounds of pure rubber are 
consumed in a normal year. 

But such measurements are inadequate. 

1 believe we get closer to the real answer 
when we think of our social and economic 
structure as a living thing, the skeleton of 
which is composed of metal and stone, the 
arterial system of which carries a life 
stream of oil* and the flexing muscles and 
sinews of w T hich are of rubber. 

____ 0 J , 
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Making Your Voice Do Tricks 



(Ccntmued from page SS5> 

coils and electrical filters* From its loud 
speaker, when a trained operator manipu- 
lates the keys, come sounds resembling 
vowels and consonants. The vowels and 
consonants may be combined into words, 
at the will of the operator, and simulation 
of the human voice is completed by opera- 
tion of the foot pedal which raises and 
lowers the pitch, A synthetic speaker do- 
ing electrically what one does in talking, 
by controlling through keys sources of 
sound corresponding to vocal cords and 
breath, the Voder is expected to play an 
important part in telephone research and 
engineering. Both the Voder and Vocoder 
are outgrowths of research by Homer W. 
Dudley in electrical analysis and synthesis 
of speech. 

Among the interesting devices for test- 
ing the voice is the oscilloscope, which per- 
mits the subject to "see” his voice. A reg- 
ular telephone set is connected to the input 
of an amplifier, the output of which is con- 
nected to a vibrating mirror assembly. The 
mirror vibrates with an amplitude corre- 
sponding to the volume of speech im- 
pressed on the transmitter and with a fre- 
quency corresponding to the frequency of 
sound on the transmitter. An optical sys- 

{Continued to page 126 A) 




Thta is our pledge to you that every 
Ivor Johnson is tops tor quality. Your 
dad learned ihis was true. So will 
you. An Iver Johnson is a true pal 
tor thousands at happy miles. More 
than 20 models to choose from. 
Stream lined design.' stunning colors; 
costly steel frame; dropdorgings at all 
vital parts — an Iver Johnson HAS 
EVERYTHING, Send for Bicycle Folder 
B 66, 

Here** Another Winner! 

“■ ’he Iver lohiiaOn Sell-Cocking ,22 
Single Shot Bolt Action Safely Hill** 

Loaded, cocked and lacked with 
one operation of hand. Only $5,75* 

Send fat Folder A 66 featuring Ibis 
swell rille: also target Revolver* 
and Shotguns. 

Booklets are FREE 



IVER JOHNSONS ARMS t CYCLE WORKS 

21 AIVEft STREET, mCKIHBG, MASS* 
Niw Virl: IS Cltimhirt Stftil 
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lui' ABF, nc-vi*r very far from n t:jui of 
Sam-Flush. You'll find ft in most bath- 
rooms for clean mp toilets So don't 
wail for a car radiator to hiss and boil. 
Keep it cleaned out. Use Sani Flush 
twice a year. See direction* on ran* 

It cannot injure motor or fittings. 
It removes rust, scale 1 , sediment and 
sludge. Your car runs cooler. Power 
is saved. You may save on expensive 
repair blits clue to overheating. Clean 
out thr radiator yourself for 10c (25c 
fur the largest truck or tractor). Or 
ask your sendee station to do the job 
for you. Insist on Suni-Flitsh. Sold 
by grocery, drug, hard ware, cind 5-amd- 
Ittc stores. 10c and 25c siEes. The 
Hygienic Products Co., Canton, Ohio. 



Sam-Flush 

CLEANS OUT RADIATORS 



« MAKE MONEY WITHOUT SELLING 

50c return s $4.50 

Into tb m<iiHy "hUi *'Kui« h", tM.fli. V«i4« to**tb i*l- 
kfo. n ill' . (tini. cured}'. k'li.t in tuverii* nton*. ■*‘.ii1irip freoms. 
•4e. A ii-rt "'tiHlI —dull or ai>*re 11 hit. titt t'HEE f;i -I* . 

i AUTOMATIC CKM^, Fw OffH, ChkH* 

ill ■ • Riliive Pain 

Rheumatism^-: 

Ta the tortuHeg pain of Neuritis, BljEiicnmtism. 

Neuritfih or LumbLiKD in ;l few miniilra, get NURITO, the 
fine formula, u by thuusin-rlji. Mo opiar.t'3, Dors the work 
^UlctTy — must relieve chip! pain to your sat isfact S ott i u a f ev? 
mmiptpft — or your money h-a-rk. Don't Buffer. Clip this ad now 
ug a ttHljn4GJf Lo aak yuiif drueelat for 3S"UP I TO today. 
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(Continued f ro in page 12SA) 

produces a spot of light on the vibrat- 
ing mirror, which reflects it eventually to 
a screen so that voice vibrations appear on 
the screen so a light wave pattern, giving 
a picture of the sound of your voice, 

A stereophonic demonstration by Bell 
engineers gives a hint of what may be ac- 
complished on the stage in the future. 
Several persons seated together carry on a 
conversation heard through loud speakers* 
After a few minutes, they leave their 
chairs, the floor revolves and another stage 
is presented, with chairs similarly placed. 
In the chairs, however, are dummies. All 
that the human group said is now repeated 
through the loud speakers and this repro^ 
d nation, accomplished by magnetic tape re- 
cording, is stereophonic so that the repro- 
duced sounds appear to come from the 
same place on the stage as they did orig- 
inally— thus, each dummy seems to have a 
part in the conversation. This apparatus is 
believed to offer a means of creating un- 
usual effects on the stage and in symphony 
orchestra productions. 

Strict privacy in telephonic or radio 
communication is provided by speech- 
scrambling machines. Words spoken into 
the transmitter are garbled so that they 
are unintelligible to anyone listening in, 
but the unscrambling receiver reproduces 
them exactly as spoken. 

Amortg recent developments is a port- 
able telephone which gets its power solely 
from the speaker’s voice and will transmit 
speech over 200 miles. A small, powerful 
magnet is its secret, voice currents being 
generated when the flux from the magnet 
is influenced by a diaphragm vibrating 
under the sound w-aves. The portable 
phone finds wide use in railroad yards, 
ships, coal mines* construction camps and 
similar locations. 

Bell scientists may appear to be playing 
tricks on you and your voice* but they're 
really creating instruments that will make 
it easier for you to telephone your grocer 
a block away or a friend perhaps two- 
thirds of the way around the world. 



& 



C[New York had but a slight lead over 
California in auto, truck and bus registra- 
tions last year, New York counting 2,634,^ 
285 to California's 2.605,147, while Penn- 
sylvania’s 2,099,234 was the only other 
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OU'LL think HcrraehidC Hands are never going to Wear out, That'S 
how tough they are. But, more amazing still — tb ey're soft as buck* 
n — stay soft always — even dry soft after soaking:. That’i bce-ausc 

they're tanned a secret way 
/ / known only to Wolverine tan- 

/ U / nere “the sa me ones who tan 

/, \ / A leather for the fatnotia Wolver- 

M I L. L ine Shell Horsehide Work 

Shoes. If your dealer Can't 
supply you. send his name and 
75c. We'll mail you a pair 



Style 

D. LfTi 9 

otd Gold 
color 



DEALERS: 

Horsehide Hands making big 
hit everywhere. Write for 
Catalog and tested sales plan. 



WOLVERINE 



En/oy VACATION Travr! 



— ~ i " Why waits pn’rURj.s vacation 

y* _ _ " " r 'v'l tlms through IqhI lUtf^Uona 
, ;irn| hi'ii : 4 i' ay Lrivil J NO IJtM* 

x -V ' — ^ b j- ter Where y-wi drive . . . town 

aU.Li A *W fc? or rounlrs' - . every cshfiUini 

A •* - mm i s <otved for you with a 

Hull Streamline Auto CornU^i on your winthhleid. 
Anraetlre BifcelJla eaie. KcNUUi-e sapphire henrLDff, 
huJii-ln mcupersaUir. Only $2.9 j Jit your dealer. 



■ I i ■ fuiir-Til, llii m 1- Ci: pimi'i f.iiic -- Fe« 

Unit.*, TJIt U'llt*. 1*1 BI.IC It! U.Dtpftir! 

ir|.Mh- 1 li « - . Ilittafti, Molo. ■ , A. LI AjjifiL.Lr. i ■■*■. 

^ O-.-l 1* -,T:U h. l|UIOI V-J^ r.;. V -ivu 

V-ra? nll*uv — An-T 1 r.^iaHMt 
■ • l i’i ll niii! I'Jn A . ^ . ■ i'l t T|ip»* 

-V ^.4 Mil > I K-Ud IU rinnil^ ,n.! 'ivlj .'ilailiiii. ^ V i i| p. 

JBak - 'I’M! inns. 

H? V flLiJi, ijmii j% t i si M.i OAftr^ 

■Kr of rut. muhi.ij 

V% Eitv Inr E .-.f.if.l.-i*- mrait, 

i D. W« ON AM & SONS 
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Cultivate 1 
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Do Belt Work — Free Catalog 

STANDARD ENGINE CD, 

Minneapolis. Minn. Philadelphia* Pa* 
3221 Como Avc. 254 $ Market St* 



Powerful Gft.> True tors U>r Small Farms 
i Gardeners. Klorista, Murseriw^ 

1 Fruit OrowM , Poultry men. - C * J -*IL* 
L 1 A 2 Cylinders 7 SMJff 

V High Wheels. Rubber or tfl jSjJ 



New York, N . Y 
230 Cedar St 



BRUSH PLATING OUTFITS 



£ for flutopirti, re fl actors, faucsls, blcycfsi. 

No tankc nsesuary. Free particular*, * 

GUN METAL CO., AV£. M. DECATUR, ILLINOIS 



EW TRAILER BUILDERS’ GUIDE and CATALOG 

I _ . ifc wpato’s *«rr lire or vwajeeh aki.es, 

£ <■«]■ HITCHES AND PARTS inr.ludiiiF Se- UniTrr,*] 

M. aBii Trailer Dnap Bar. readily itEarhri ti> but lat« inodil 
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■* BEJfD 1% XObAV KORITII IS & tV <JAt A LOO. 

MMCR HOW TOOL COMPANY, DEPT. ItHJ, WAUSAU. Wit. 



K Vf/Yf W WANT a new bu9ine« 

1)1 if ft m# f II I profession of your own, 

:A! ,-V 5 !■■ W Bill with [ill the trade you can 

'] fl V I I II I attend to? Then become 

Aw A w a foot correct Lon ist, and 

in a few weeks earn big income in service feo,— oot medical 
nor chiropody — ehgy terms for home training, no further rspitaJ 
needed, no goods to buy. nu agency. Established 1$04. Addrttt 

Stephenson Labors tory 1 1 Back Bay, Boston * M ass* 



Kid. 4 Oif. Ill, Phil*. 
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OMAN ELECTRIC PLANTS 

ALTERHATING AND DIRECT CURRENT 



STANDARD CARDEN TRACTORS 



JUNE, 1940 



127A 



Our Flying Navy 

I Conti nurd from Cfltoroto Section! 



tended flight by dead reckoning you see 
beginners struggling around the bay in 
primary seaplanes* and realize you’ve come 
a long way. Looking ahead toward the 
time when you 1 !! be flying over hundreds 
of miles of water, where every wave looks 
alike and navigating ability means life or 
death* you tackle instrument flying with 
zest and move up confidently to Squadron 
Four and its twin-engined flying boats. 

Now you look over at close hand the 
huge seaplane that stirred your first desire 
to fly. The instructor says you are to do 
horizontal bombing, navigate at sea and 
fix positions by dead reckoning and celes- 
tial navigation. But first, to fly the boat. 
The old familiar stick is now a wheel. And 
you sense that all these tons won't answer 
so quickly to the controls. At last you're 
allowed to take it up, and you feel that 
you're flying the hangar itself. In six hours 
you're able to lift her off the water prop- 
erly and land, taxiing on one motor despite 
wind and current 

Time now to try practical application of 
the textbook on bombing. With a fellow 
student at the controls, 10,000 feet up, you 
kneel over the bomb sight to find the bare- 
ly visible target* turn the knobs till you're 
“on,” pull the toggle and the bomb drops. 
Down, down, nearly two miles, then a 
splash. Generally a miss, but soon enough 
come the thrills of perfect hits, 

Later on there's fun, if it is tough, in 
navigational problems— "'Find your object, 
whereabouts unknown,” And as a parting 
test in "Advanced Seaplanes” you ride the 
catapult. Taking the instructor's advice 
you relax and don't try to fly the plane till 
it's in the air. It isn't a very long wait! 

Squadron Five, “Advanced Landplanes,” 
puts you in a single-seat fighter, and for 
the first time you take up a new-type 
plane without friendly advice coming in 
through your gosport, Single-seater tac- 
tics call for the highest physical and mental 
coordination. After grueling hours of drill 
you're able to put on an acceptable show 
of advanced acrobatics for the official 
board, but you have to do a full repeat 
simply because you neglected to notice 
that some clouds obscured your best snap 
rolls and some perfect loops. In the encore 
performance you even remember not to 
get between the sun and your instructors. 



Dive bombing and fixed gunnery tech- 
nique* advanced tactics in la wowing mon- 
oplanes — including high -altitude flight— 
and aerial torpedo dropping are mastered 
along with learning what to do with all the 
speed that's now at your command. Just 
as you think you know all there is to know, 
you're told to finish up the instrument- 
flying course* which will give you a Sched- 
uled Air Transport rating. 

So you arrive at a point where you can 
actually look back. It has been exhausting 
work, clouded by many a day of dark de- 
pression but with never a dull moment and 
with certain highspots of encouragement 
that will always sparkle in your memory. 
All the while you’ve been driving* driving 
toward one goal —a word from the com- 
mandant that you have met the test, And 
at last the summons comes. 

Every man of your class who has been 
able to climb along with you through the 
five training squadrons assembles before 
the officers. Proud, in best uniforms that 
reflect inner exhilaration, you all look 
fondly toward the stock of little white 
boxes that hold the coveted Navy Wings. 
The admiral is pinning one on the lad next 
to you, and now, rigidly at attention, you 
hear the sharp point prick the starched 
white fabric of your own uniform coat, A 
hand is thrust into yours in firm clasp, and 
as you look up you notice a pair of wings 
like your own on the commandant’s coat, 
“Why*” It suddenly occurs to you, “he's 
gone through all of this himself.” 

The commandant proceeds down the 
line. At the end he steps back a few paces 
and addresses the class: 

“Gentlemen* 1 am happy to present you 
with your Navy Wings, for you have 
earned them. Your work here at Pensa- 
cola has prepared you for what you must 
learn in carrying out your tasks in the 
fleet. You now belong to that group of of- 
ficers known as naval aviators. Your pred- 
ecessors have established a high standard 
of efficiency, progress and safety. They 
have made naval aviation what it is today. 
It is your duty to live up to that standard 
and contribute to it. It is a difficult as- 
signment but I believe you can do it. I 
congratulate you and wish you a happy 
cruise. Report to my office for orders.” 

(Concluded next month) 
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POPULAR MECHANICS 





"TUNE-UP, MY EYE!" 

Says Mr. Smith 

"If there's any tuning-\ip to be done on 
car. I’ll do it myself — and pocket the money 
I save. All she needs is to have the spark 
plugs cleaned, and maybe a little carburetor 
adjustment.” 



* ' 






* 

T 



Vf 

3 




"That + s where you're wrong. Mr. Smith.” 
points out Fred. "What your car needs most 
is a Certified Re-Wiring check-up with this 
voltmeter. You know, a car won't run 
Sweet if 'bottle-neck' wiring is choking 
off the juice to the coil, distributor and 
spark plugs/ 1 

"Boy, fhat T s something like it!" says Mr. 
Smith after Fred has done the job. "It 
ought to be good!" says Fred. "1 found bad 
wiring and dirty connections in three of 
your circuits. She's fixed right now — with 
Packard cable/* 



CERTIFIED RE-WIRING 



FOR A 



BETTER SPRING TUNE-UP 

The chances are 4 to 1 that your car’s 
performance is suffering from faulty wiring 
— worn-out or undersize cables and poor 
connections. To get rid of these electrical 
“bottle-necks” and restore pep and power, 
drive into a Packard Certified Re- Wiring 
Station. That blue-and-goid Certified Re- 
Wiring sign outside the door means that 
your wiring will be checked by a trained 
mechanic with accurate instruments — and 
that all necessary cable replacements will 
be m<Tde with Packard cable. 



DEALERS 

Ask your jobber about Packard 
Certified Re Wiring, and have 
him arrange to show you the 
new Packard film /'Copper Dol- 
lars. Packard Electric Divi sion, 
General Motors Corporation, 
Warren, Ohio. 



THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY 
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Tapping Neptune's Treasure Chest 







v %J v i 

Sfc/ 

once despised shark is now sought by com- 
1 (mere Lai fishermen. Thousands of gallons 
!>of sardine oil are used annually in paint, 
fsoap. linoleum, and other products. Fish 
sanest, a by-product of sardine oil reduc- 
, is used as fertilizer and cattle feed. 

' v Short “wave radio has recently been 
ladopted by fishermen for conversing at sea t 
the captain of a boat that has located a 
^ ^school of fish being able to advise other 
s ^3boats of his location. Lately progressive 
a fishermen have started to use ultrasonic 
^ ^ ^epthj dihders to locate fish, Waves from 

V the apparatus radiate under water and are 

Y reflected in a recognizable pattern to the 
boat when they strike a body of fish. 

Federal and slate agencies are conduct- 
ing intensive research with the idea that 
the sea should be ‘‘farmed 1 ’ instead of de- 
pleted of its fisheries wealth. The fisheries 
bureau of California, for instance, investi- 
gates the migratory and other habits of 
fish as far south as Panama and as far as 
500 miles to sea. Some species such as the 
California sardine are threatened by over- 
fishing and the expectation is that by prop- 
er restrictions this and other valuable spe- 
cies can be made to yield an annual “crop" 
large enough to satisfy demand and yet 
not so large that the species will disappear. 
One example of successful conservation is 
the fur seal herds of the Pribilof Islands, 
which, threatened with extinction early in 
the century, are now yielding a sustained 
supply of high-quality fur. 

Aquicullure, the cultivation of oysters* 
crabs* and lobsters in quiet bays and estu- 
aries, is practiced extensively and holds 
the promise of supplying tremendous 
quantities of food and other products. 

The potential power resources of the 
sea have intrigued engineers for centuries 
and novel ideas have been proposed for 
harnessing the waves and tides. A number 
of small plants use tidal power along the 
Now England coast. These, as would have 
been the case with the Passamaquoddy 
Project that was abandoned because of 
lack of a potential market for the power, 
trap large quantities of water in ponds at 
high tide and then allow the outflowing 
water from the ponds to spin electric tur- 
bines or turn mill shafts. Numerous wave 
machines have been patented or suggested, 
the most satisfactory of which appear to be 



( Co mi n li ed f n?m pa ge 642> 



those that use the hydraulic ram principle, 
utilizing the fall of water to lift small 
quantities of water from the ocean to stor^ 
age tanks at the top of a cliff. This raised 
water is then allowed to flow through a 
turbine or mechanical waterwheel. So far, 
tide or wave power seems unable to com- 
pete in most places with power obtained 
from other sources. 

Using treated sea water for irrigation 
and drinking purposes is another idea that 
has received much thought and that some 
time may be tried in arid areas adjoining 
a coast. In one experiment sea water was 
circulated through semi -permeable pipes 
laid in the ground, most of the salt and 
mineral content of the water being 
trapped in the pores of the pipes while the 
relatively pure water slowly soaked 
through to the earth* Periodic renewal of 
the pipes or some means of removing their 
salt load would be necessary in a success- 
ful salt-water irrigation project. Such 
power and water schemes, impractical to- 
day, are probably no more fantastic than 
the plan for a fresh-water aqueduct from 
the Colorado river to Los Angeles ap- 
peared a few decades back, Dr. ZoBell 
suggests. 

One study at Scripps is directed toward 
elimination of marine growths from the 
hulls of ships, an infestation that slows 
down ocean commerce and that causes 
losses of millions of dollars per year. All 
anti-fouling antidotes to date have used 
poisons with the idea of killing or slowing 
the growth of the parasites* The people at 
Scripps recently found that the speed- 
retarding growths attach themselves to a 
primary layer of micro -organisms on the 
hull instead of directly to the hull itself* 
The suggestion now is that by preventing 
the first layer of bacteria and diatoms from 
fastening themselves to the hulls the prob- 
lem may be solved* 

More than two-thirds of the earth is 
covered with water and the nearly 300.- 
500,000 cubic miles of ocean directly or in- 
directly influences the life oE every inhab- 
itant of the world, yet in some respects 
science knows more about stars thousands 
of light-years aw T ay than It does about the 
seas of our own planet. Eventually, with 
more knowledge, civilization will make far 
greater use of the oceans’ treasures. 
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POPULAR MECHANICS 



HOW TO GET "MOST FOR YOUR MONEY” 




1 KEEP ELECTROLYTE AT 
PROPER LEVEL. Water musl be 

added regularly to the battery* particu- 
larly during the summer months when 
evaporation is rapid, in order to keep the 
electrolyte at its proper level— *4' to %* 
above the separators. Distilled water is 
preferable, since the continued use of 
water with mineral content will eventually 
damage the battery. Excessive consump- 
tion of water is usually due to overcharging, 

MAKE SURE THAT BATTERY 
IS TIGHT IN CARRIER. Escea- 

sive vibration shortens the life of a battery. 
Therefore, it is important to make sure 
that the clamps hold the battery firmly in 
its carrier. If clamps are roo tight f the 
battery case will be damaged. 



OUT OF A BATTERY 

To get the maximum satisfac- 
tory service from your storage 
battery, follow these four points 
of battery care . . . 



HAVE TERMINALS CLEANED 
PERIODICALLY, a «ood battery 

cannot deliver its full power to the elec- 
trical system if the terminals have become 
dirty or corroded. Have terminals, battery 
cables and cable connections inspected 
regularly, and the terminals cleaned, 
when necessary, with steel wool or baking 
soda water. Your battery will serve you 
better— last you longer. 

KEEP BATTERY FULLY 

CHARGED, A battery docs not 
store up electricity — it stores up chemical 
energy' that is converted into electrical 
energy. A hydrometer reading will reveal 
wiiether the chemical condition of the 
battery' is up to standard. Since this 
standard varies according to the tem- 
perature of the electrolyte and the length of 
time a battery' has been in service, let your 
Delco battery dealer help you. Have him 
check your battery regularly, and avoid 
the danger of an undercharged battery. 






MOST IMPORTANT OF ALL- GET A 
GOOD BATTERY TO BEGIN WITH 



Regardless of how much care you 
give to a battery, it won't give you 
good service if it wasn't designed 
and built right in the first place. 
The engineers w r ho design Delco 
batteries have taken into account 
all the conditions that affect bat- 
tery life and performance— heat, 
coid, vibration, starting, accessory 




draw, self-discharge, and many 
other factors* They have used the 
information gained through years 
of building batteries for America's 
leading cars— 40% of which are 
factory -equipped with Delco bat- 
teries. For long, dependable service, 
replace with a Delco— at your near- 
by Delco battery dealer's. 




World’s Largest Manufacturer of Automotive Electrical Equipment 
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• Strong Boat 




• What do you ask of a boat ? 
Speed? Old Town Boats are fash- 
ioned for maximum speed with any 
sized motor, Do yon want toughness 
and strength? Old Town Floats are 
built to last for years of hard use. And 
you want reUabil ily. Spo nso n 01 d ' T o wti 
Boats combine speed and strength 
with the safely of an easy chair. 



FREE CATALOG Illustrates bfcita fnr (pert, 
tor th e family, and all kind! of ciiwei. rowbnaH, 
dinghies, Write today, Add ret 9 Old Tewn Ctnbe 
Cornpiflir, H'ifj M»in St,, old Ta*n, Maine. 



Old Town Boats ” 
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EASY PROFITS IN PAINT SPRAYING 

Paint waLJu, celJjjiffjs. tcrwn*. runiiiuro, rad!*- 
msirfil triMLerE Vj II, P. IP-ntur 
1 10 Volt lilt tide AC, cO-tapi-vlf with JSl’ia.v G‘«i, 
15 ft, Ticks;,-. vVijiKlia only 4 4 lbs. tuny smy 
wlii’n'. FL'I/LY GLr.tTtANTJi.FO, fnmnlE-CH wiLh 
lAOUst- only S a 1 . 15 . Of Only $ 25.00 l«ff m.ilcvr. 
f . u. kt. Clilt-ayfcs- $5 DtfKslIL Oaluhre COP. Of 
SRE YOl'Tt DKAUa. O'Li'csllBrpEt L-:F, 

Gul Plurtes.l null: I lie miinyy PJOWl 
Idea] Automatic Pump Co, 

Washington SJvd 1 ., Chicago, Illinois 
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Saw-F 



Fays up to 52 Dr 53 an Hour in 



nog] 

1 Spare Time 




A FOLEY AulomatJi Raw Filer fll*-=i 
lutml. nmiiiir mid hnn.il kjiw.s brltr-p 
1 Slp.il tin- IravicS Olfr, C'j, s?3r» |;iskr I ne&iL, 

a. ii i^m-jiMlTiK. nrj- nyyettfliij . Nfl i.-x- 
pfilenco Hi-siIi’iJ. IdOUla P. Wadowlrk, 

<H\So. *&>■«, Ii 4 « L- 1 ? riLi-d 7 04 . KiTWS In 

ispliTf tJmy SIVl iuav* ramrrt B»5LJ,1>1.> 1 1 1 

filf|i«ltifr Work iSiiu ctlTWtljr 1 i’r my ftftiw 

flllllE etmtfldr.^ 1 Si'nrJ couotm for 
Ftttit; Pl^Jii no □hiig'jiMon. 



FOLEY MFC, CO -J M i l-'l n-H,| pin I is, M,r. ■ 

i>f»»d Free Flan on Saw Filing buslnes-s. 
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Here's Amazing 
Relief For Acid 



Y ES— TUMS bring amazing 
quick rdief from indices* 
lion, heartburn. -sour stomach, gas causc-Ll 
by excess add. For TUMS work <m the 
true teLsic principle. Act urbeliev.ihly fast 
to neutralize excess acid condi lions. Acid 
pains nr e relieved almost at once. TUMS 
are gnaTantetti fo contain #!d Wd, Are not 
laxative. Contain no harmful drugs. Over 
2 billion TOMS already Used— proving 
their amazing b&nefiL Get 
TUMS today. Only lOd for 
* Si 12 TUMS at ah druggists. 
Yeu nsTEf luunv when or where 
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“■ in J ipurts iliLiir. JT 14 *| 44 tow *4 

pi j. Frit LQ-« 4 LljJ dTrr.'jatLTalor egU* 
suotr--, om^'-rr iir-iiathinn iB.it » Lh-t m i.'iz. 

■Eild -dirliian. (it m*£rj(i±turiT f iljfi- 
Itifaed It yriTt wuti laiMmun No n ■ 
porirrrr Ectdid, Writo tar camplol* 
ttltl Ul. ll't Jut! 



victor tkdmas shoc co. 
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FINDS BURIED TREASURE] 
HEW G0LEMK R4 DIOS COPE 



KFTW PATthiTEO MF.TAL I.IK'.XTIIK. LflTtST T TP C 
ill till EFTIflENCT l.iiw LifIMN TUBES. Nk-.W 
PitEi f:s. PF.MP.’iTTOX.H SkXV ’.! .LS muNCV- 

BACH rUMHAS TI-4 [’ nFTFCT Ul'RTKP *0-1.0 i’lSIJ 
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build lAi* COAST GVAHD CUITFH 

CARVED 
HULL 
Included! 

t** Sviur 
Detail MadeE 



Citii™— ice 



IDEAL AEROPLANE C SUPPLY CO^ Inc., a W. tfrth SU Mew Yi^li 




R P p CAMERA BOOK pf Timely "Buys” 

lIliIxtifllM wild fnmpjiri-i hudilirclt of Blti**i|i*, 
inoiM'y-saviim Dtictine id p till bd^I nicvic Gn%«», i-'llma. 

E*[H-mUrb USt-lerH. i-".tiln»K*r», Darkroom Supriwu . LImmI 
waijiiurin-nt BCrctUed in tradir. MqdC]T - krAcIc swiiTmhite«l W RITE I 

CENTRAL CAMERA CO., 23B S. Wahash ftw H Peat. F~1<6. CHaw, HllJiata 




■C'jiTirE'!* Finn* flflrf 
Jli, i-' (f.gln i*r^ JfO* 



FREE TRAILER PARTS CATALOG 

ITn'Ij itvcyDll (Tfscincy o-n — axlv-.. SpliPJfl, ■whi Pls;,, 
iivg’plrrii, v?ln-i 3 if*'^. icLnfci. wntrr |>Ufn|i < ;, fcndSWP, 
tHfrifri't' 1 '- 0 ^. h-r-dc. iMupi, Inside unrL uUL, CV 
1 ,-imiJ*. fnmlture, iat-|«s.— T'Wfry Lljiny. SikoiiI <*!>■. 

i^unt re infm. naYidnaL T»AH-(R squiphest 

Co. Si ut( -►■k s&ra rrv lCir-A-Vin li nldt-L ri *• liif, 

Dt«t- P. 714 W. WiMtmlp M i 1 jh a UK ee, Wit, 



KINKADE GARDEN TRACTOR 




and Power Lawnmowor 

A Practical Power Plow and Cultivator 
for Gardeners. Suburbanites, Florid 
Truckers. Nurserymen, Fruit Growers 

Low Price* - Easy Term* 
American Farm Machine Co, 
1053 33rd Av. SE. Minneapolis, Minn 
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Battling Bugs with Bacteria 

£ Continued from pan 853 > 

eat some of the bacteria. I have also fed 
some to my dog, and my canary.” 

The first great success for Bogue was 
when he wiped out grasshoppers in the 
destructive invasion of southern Califor- 
nia last spring. He merely sprayed the 
edges of the fields with bacteria -laden liq- 
uid, the grasshoppers spreading the infec- 
tion themselves. Within twelve hours the 
“hoppers 1 ' in the infected fields w T ere dead. 

Recently the French government has 
begun the use of bacteria to kill rat fleas, 
which carry deadly bubonic plague. Other 
work being done indicates that bacteria are 
effective against termites and silver fish. 

But to return to Bogue. His dog had 
fleas. Bogue sprayed him with bacteria. 
The fleas vanished. There w T Cre ants in his 
back yard. He sprayed them. They died. 

How does it all work? How do scientists 
create this deadly infection which is harm- 
less to man? 

First, the bacteria which are fatal to the 
type of insect you wish to kill must be 
bred ort a proper laboratory medium. Then 
their killing power must be intensified. 
Suppose you are intensifying a corn -worm 
killing bacteria. First, the bacteria are in- 
jected into worms. When the first worms 
die, indicating that the bacteria which in- 
fected them were of a particularly deadly 
strain, the dead worms are ground in a 
mortar and from the resultant culture new 
bacteria are grown. These are again in- 
jected into worms, and again cultures are 
made from those which die first. Eventu- 
ally the bacteria reach their maximum 
potency, at which time they are placed on 
the culture medium and allowed to grow 
until needed. 

Germ- la den liquid is sprayed on the 
edges of a field or orchard infected with 
insects, on an ant hill, on fleas, roaches, 
bedbugs, and other household pests. The 
dying insects infect other insects and form 
an endless chain of death. 

So, in the not distant future, you may be 
able to kill your pest with a few puffs of 
mist from an atomizer. For man has a new' 
weapon against those insects with which 
he struggles in the real “war of the worlds.” 



C] Heating plants on big transport planes 
are large enough to heat# ten-room house. 

^ * / / 

* / tv 
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Millions Of Men Nou? Enjoy 
Shaving Speed And Comfort Never 
Experienced Before 

F or Shaves worth telling your friends about, get 
acquainted with Gillette's new Tech Razor. 
"There's no discomfort . * . no nicks or cuts," says 
Fred Perry. 1 Easiest'shaving razor 1 ever used," 
agrees Coach Crowley. "Bucky" Walters, Gene Sar- 
azen and thousands of others say the same. 



Sets Up Your Beard 

The Tech has four basic advantages. One is the 
solid bar guard. This sets up your whiskers like a 
barber does, speeds shaving and prevents nicks 
and cuts. Made For Each Q thcr 

Today's Gillette Blue RJade has edges of a new 
kind. They're sharper, longer lasting. And because 
these blades are made to fit yqur Gillette Razor 
exactly, they spare you all the smart and burn of 
misfit blades. Ask your dealer for the new Tech 
Razor and five Gillette Blue Blades, You pay only 
’*9c , . . and satisfaction is guaranteed. 




F MtLID BLADE 
SUPPORT SPEEDS 
SHAVlHti 



Ut,vt 



NO TROUBLE GETTING GOOD 
LOOKING SHAVES IN A JIFFY 
WITH THE NEW TECH RAZOR 
AND GILLETTE BLUE BLADE 



FOUR BIG 



IMPROVEMENTS 



SOLID BAR CU Afl D 
ASSURES COMPORT 



CLEANS QUICKLY- 
NEVER CLDCS 



hi Q*. 5 KIR TREAD 
PROTECTS MCE 



■ TECH RAZOR 
A NO FIVE 
GILLETTE SlUt 



4Qt 



mA 



TAKt SETTER P ' C ™ R “ / 




S(P 





GET THIS HEW 

CATALOG OF CAMERA VALUES TODAY 

Photctgiaphfri — - shit is your bank* Nstfr 
before hm so much yufuc-nterehaHdift 
packed riiffl a catalog for camera fam c mly! ,^i' 

Ysu’ll fin<i #11 ^pr? sf Sfilll, CJindiH» r fiomc- 

molt — .1 II niliomtly Tllf famrra rnqLiip- 

mtnl sfdion jou'vt ever Ktn— vitli tver^ item icruriirl^ dei- 
cribed, you’ll find new low prices^ too, mating ihia boot a real 
mooey-n ver. Now it’* caij 1 to own I be rimrrj and apparatus 
Jtftw n^f-Jr Now }'*D (an Tf ally go #hr#dl in pKo(<jgraphy. Jurf 
ItiaiL 1 Jir L-cupu-n for yt-ur dopv of thii great t JiVirrJ eaiafog 

today, tr t FREE. Act NOW! 

mew y pair, h y. 

IW itKrn *yi N vi 
CHI-CA&P. ILL 
K-! w MtKSON ItVO. 
ATLANTA, C-A 

its peachire^ t ri* Fi r 
ID5TS4, M43E - IU«I. m ■ 
HfWWL Hi.* FLUJIEJ. Li 

LAFAYETTE CAMERA 

fftpt. 7FC l DO ilitN Av*„ Htw Ycj-fc, N. V. 

Pk-ato ruih FREE Conner o Ctilolcg 

NAME — 

I ADDRESS 



^ClTY 



STATE 



PASTE COUPON OH PEN NT POSTCARD 



PLANS 

ONLY 

25c 



MOTORIZE YOUR BIKE 

TV Mil 4 |mhy«Ku] electric Hit# or made trow nld 
flutoptneratH.iT KualliMkrtta w i 1 1 1 r.tJ.o l l L.L??S, 

Imarlue l lit fun In huLluIng Ibis urw uhrel 
pemer 'TTo-BIke" — morn fun to rl,4t. T.:ctl ™ 
ruDtral on handle- bin umJ away yuu ■ 

Uhi-riiitH ■ : j i in T7i ml Ira rium :- 1 *i l. I ■ 
rtiirff ut on I henry sloraue h net cry. 

Kn»lty a.lEu.1 'lii’il in any H.-L- ■>■ I >■ . S-rrnl 
liJC today, 

LEJAY MFG, CO. 

134 J Ltd a? Bldfi, Wlnneflpoti’i. Minn. 

60 POWER TELESCOPE . . . 

VARIABLE EYEPIECE 2((*— JO A— CO A 

N C Ilf ( Thftiv trlrxcopo* in one. 3 di We rent maon ifi r *l jlu 

E. •■ i j-h iwt'-f f . i c uUm-lirluTil iTnap '-h will" an RtUl tSO jxlWflF fur 
■■sera I ring: nmo#. GLIAL* M' . ij in hrllMT *|i«fln[ OPJOCtA, 

I .L'H-.fi I ■ ■. LP^irlM mnlft, :,lu|':i, mu- mi. iHlpi*, fi 

c'Ih'i. 60 Lime- a mi ^ ^ W j |l, f 

rlcsc + — i-H 

- =»= — ' 1 lHait powerful iruiJr 

f.rr aoyvrlLL-ie nrjir the HHnivy. Clone* to Cm® 
in lontEii. Multiple Sens py i-inii-l. M(i mm. ouic-tli vc leni. 3 aeccions. 
ct-Unl* .iitIlmviI i"r 1 1 L. 1 1 1 if hhh Hi ■.'Otnpuu 1 1,| 4 [iftij in tiTTjMi-Hj|K.v Anltrr- 




$21® 



foot 

UirtfliHliit 
1.1 -ii ■ i . 1 1 ;■< iii- . t»ri>nii-L it ifiui rail 

HRQWM5CO<*E CD- V° t. 45. 



4 v | i#v Li t' rwsn iai; f . (Inly S-'J- . 1 Ii. 

It:h St,. Nt-w Vorh. 



V, 




QU\tV(. 



fc.NO 



1 




fOP 0 r V; T -tmt»\i^ 



1-' r «.ni tiurltV tin m I Kjiw in nur Jfi" 1‘tiKliU’tlito 

Kast yiiil Will enjiiy IL m-w HiniJlld -til HIM Ul- 
hf N i 1 . rljfiillti' aiul .f - iiruri- kn Imml imU'i:' 

Slfluy leni li ten ate liUSLt knlo !iit'i£f e.jW" 1 i: ; i e. 
■n n kf yarlL iinr mi ^irC|)Mund v u Jui', i'.iEjiJnjr 
K- 10- IS dcncrtheR fn detail nur rnmcrletfl line n( 
lools, a coni' will b* sent free. 

DURO METAL PRODUCTS CO. 

c.pl, rue 21.33 N. K ilil.ru Ave.. ctilupa, III. 



TOOLS ARE BEST 



Battery-Operated Receiver 

(Continued from page 937) 

2 t and numbered accordingly in diagram 
Fig. 3, 

All parts are standard and cost about 
$7.50 less tubes* battery and case. Radio 
parts houses catalog the 1 \ volt “A/* 90- 
volt ''B' 5 combination battery pack foi 
S2.36 net to experimenters and set build- 




ers; the I.F. coils, oscillator coil and loop 
are all standard “DX" types under the 
numbers given. The metal base may be 
homemade or purchased formed and 
drilIed T if desired. A detailed list of the orig- 
inal parts is available from Popular Me- 
chanics radio department without charge. 
Although similar wooden cabinets are 
available* many builders will prefer to 
make their own. The dimensions shown in 
Fig. 1 are for the original hand-made mod- 




el which was carefully sanded and given a 
coat of gray crystallizing lacquer. 

When wiring the set, make all connec- 
tions w ith rosin-core solder and keep each 
grid and plate lead as short as possible. 
Plate terminals are No, 3 on tubes 1A7-G* 
1N5-G and ITd-GT; plate terminals for 
the diode tube 1H5-G are 3 and 5, Ter- 
minal 2 is filament positive and 7 is fila- 
ment negative on all four tubes. 

To balance the set outside the cabinet, 
set the loop in a vertical position* plug in 

(Continued Id page I33A) 
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GRIPPING AS FICTION 




MtfUWHG »" 

a for 

B acV9r ou " d 1 

********** 

T-* Mr A«» atk 



The Ho 



0 f emP’V 

s ‘ flflht'oO' 4 ’ 

,t Ligfc fi " 9 



^uor« 4ce 

trough* 






A score of articfes 
as thrilling, inform- 
ative and helpful as 
the five featured on 
the June cover. On 
newsstands today! 



Want real facts about supplying a field army? 
Or bow television has developed? Read 
about either in the June issue of Science 
Digest. The authentic story of an African 
native reared by baboons, the way war fliers 
outwit elaborate air defenses, the fish that 
is pure ferocity, the latest developments in 
fluorescent lighting— every article is one 
you won't skip once this June issue is in 
your hands, lust the one section — Patents, 



Processes, Inventions— should lead every 
alert ambitious mechanically-minded man 
to buy Science Digest today. Over three 
hundred scientific journals and books were 
studied to give you these ninety-six pages 
of news from all branches of science from 
all over the world. There is no other publi- 
cation like Science Digest. 

SCIENCE DIGEST, INC 
631-643 St. Clair Si., Chicago 



ON NEWSSTANDS NOW-25 CENTS 



JUNE, 1340 
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EVERYTHING 



IN 



/Jt Jlaw&U P'Uo&i. 



Ttls 172 Pur* Rpc*— parked 
wMfr nii-iv lUdio Eqiitiiltitnt — 
mure than fiil thW mis-ih^’ 
Bust, ten’ KitJ— -H^w ScumA 
Sys.Ci i iFi&“TTa.riiain SfrLLrjn. 

etc, L— all tv 3iMf*t prU«3. 



‘a 



tlir iit-w Stlttl m Ut*' ami 3 -w:iy PDriaEilc?, iseu- 
EIIXJIP III i:«i .Icis *Fn3 PhtWJtrjfrapha, -Vr tUdlm, 
Ifiw-toit t-blnti tsiiJK*: Pfw T-TS «iU 8«tnd 
XyiEPm?.; tfuxrni nKiw EUclio ISutlilfr*" Kfti; 
Hf-w lEsieh, trackt — fihiit lli^n !.i,Jdi<} uuaMly 

LicEHf u 1 l4ttt«|i pricfsl 

Railin' Bull den" Hand bom It. Vain mtiTr Imx* fur 

ij*i,-lniitrifi Ruildfifl fttut I'HparlnVrft'lfiN, rriftiliLliis. 
raitju Fundament, li. lirjw [y n-a.| i 1 1 ,i kts-ib b. tuny 
rrt hylld itDimlar olrfulis, i.-tc. I’nLly 111 n - - TA- 
iTatrl. ittsr to trader stand. 0 ilSj . 1 






$ EARN BIG MONEY S 

PTrO. AVTOMATir PltOIO MACHINE Ukn 

.hiii ri'iEiiii'S In, iik miiJ 1 i',' 1 1 !. i c. nr s.'^hi plicitiis. ,iay 
or ni gin, lu iiddut rnic auihiiip, Sn Skiing ur dark 
I (hm«i . Kiisy fo uth'i ii?f S-|nkjdf ianrifftlnla. Tnkr 
phniHPi nil rywln-r. — frketufj. finl c Eflmr*. p-i usf -i. 

Om F ltn i Iji-'iHirK, tnr, T|-an?t ..ml mulse irmiey. Eytiy 
dij Is pay day WlUi PD.U WHITE TODAY 

P D. Q. CAMERA CO., 

I 0 » E. 35 th St., Dept. UK ChtfMI 



RelinB Your Own Brakes 



All 111* MiL* r,a$d nrc a Eiimme* 

ko 4 OiTiWt Oi»n^ o* 

lill lli Kj“ Vi '! 1 '• '-XT-.''! . (lit 

rfHriHjh**Vt ■ ■: " M I •*...!!• Ir i^ln-r kj ^ 
H.mLi|nc. Rlx'ai Clucetet. Kfsuwt 

p.tll I,, i - 1 ‘1 r Ah., I L no £i-?l I, Lt 

nU iu-Fti t-' Lt puhi lird out ~Z'm- 
I ir. . ■ i. 11 ]>l IL _:iJ l Jll 1 ' til bVT* .h LI 
(r.i.Li h.irrJr -.,rd r .xdbLlliUi plr.nH ► 

,.i,| Fuiirnt w 

? ’ • c Tpri»«! ii I >r hi ■ h both 

.'.,l|,|h frri l.lltir tthlil" M h'J. lLI 
fi r irihm I'lli'i.jl iLtHlu jubl, 1M. 
ftl-!rtlT,tUMEJ«lnlil»ll- IM l ,'>'l, 

(1 fur it I.i-.Ij, —rt.rk.rt t»«Jj IlMlr 
nr M I ) Hi. t‘. lJ. Hi. -0 [kiT 

isortsi^ xti>-p|ixx= In V- St- A- 

UKfWOOD TOOL CO., 

P, O- tl'-'i 3U3r LshWMd, Ohio 




IT'smi , 0t0^ >0 r J8 




Hnxr Cteryinra Con Pi Ini Th.li- 
E.i'H Wi, nlth i 5nf.n Ckbitl 

A nSrniiinLH ]i&in>H»p^ni 1111 unit. 

til III . 1 1 ,. I !“■ ini i - ift. MVlwhl f-tlv 8 
ll. ,. ;■ iini-iir.™l luf kti'iiie u^* £i?r .»!?“ 
qiM. 411,11 .ul . vihntah, UMWti-^Jw, 
gnr.it ii-titynlmS,k j ■>’ xlTfCQI. 

T:,niMl.tit* l:-± £ LirikltUirQ. 

^Lrirtlir ^iiil.lv PtruSIlSutLi- 
ULhHfrin-1 *'ik 1 ■■iiltr-iHJishiiji 

t mikiUlIrP^I. fit nxcilf'B'n ilailelL 
irLi. Jf ■ Ki rb. crn lp !]□ V. 

A- C,. n. C. ni'iVjr. t) ft- 

f«-ld hli'S p'l'St T-ilVir, 
lypie fr..ai}H^-rir n . 1 >| 

f=.»i iron pvkiniftT an 
H'ird'- E.iirtp. ertt Ithl, kpmy a >m 1 kiln 
H grl i j J. i-iini^.ini-'' xc.il I Cl JL alf 

ItsiM-. Wii<« Cut CiiTtilsrt, a# 

.‘St -.i tl.W) r - !-• H — -iHlv J-'j ,1 ■ i ■> !ns.:»«rr, 
t* ■ A> : . «■ i' | ..iJ|-n .f I f M J| Il'H n*.',™- 
l4m'li irf.0pr — ift'afftj’ IrriJP. 

P IK '£• -Ml IK, ,?S-M S it' & 1 CI. ,Cit«rt,rl, 



I Continued fnatn pAft I 34 A> 

the battery unit, and tune in some station 
at about 1,500 kc,, or with the condenser 
plates about seven -eighths out. Turn the 
trimmer (Tr.) on the rear fCa) section of 
the variable condenser until station is 
loudest; next tune set to a station at about 
600 ke, and adjust the padder condenser, at 
the same time keeping the station tuned in 
with the ganged variable condenser, until 
the station comes in at loudest point. It 
will be noted that when the padder is cor** 
rectly adjusted it will be approximately 




one full turn from tight. The oscillator sec- 
tion (Ci) trimmer (Tr.) should be set one- 
eighth turn from tight. Note— if set will 
not receive police calls loosen this trimmer 
slightly until they are heard. After above 
operations are completed, again tune to 
some weak station near 600 kc. and adjust 
trimmers (Tr.) on the I*F. transformers for 
maximum volume. The blueprint number 
for this article is H-279. 
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POPULAR MECHANICS 






NEW MOVIE CAME HA 

Thrilling JEfe-like reiwlts! 
Uses economical UniveX 
69c film. Fail 1 f4.5 lens! 
Buflt-!r Opficcl Truc- 
View Finder l 

$15 '.•* 



... 



3 MM. PROJECTOR 

Projects arty & mm. 
film indexing col- 
or! 15 minuses c-on- 
t i n u-e u i pro] v c t r-0 n j 
Easy Jo thread — 
epsy (p operate ! 
Quiet* linoblh per- 
formance ! Qlher 
quality features I 



On Easy Iwtni At Many Beclflii 

h> 



Your own Thrilling, unposed movies that you 
will treasure and be proud to show your friends 
for years to come! See the new UniveX Movie 
Outfit today! At all dealers, or write Dept, 07* 
Universal Camera Corp,* New York, N. Y* 

AT LESS COST THAN 
ORDINARY SNAPSHOTS 



Ij/nivfXlTlorvi&i. 



NEW STAPLING MACHINE! TOT 



LOW COST! 

T !i j S •, .-ii , 1 n .•*: ■r.Li *1 :is k p-iabrlnirft ST.l h 1 i .1 ,S, 1 .1 1 i -t - ; 

■■■ Ji]i Jia^'i], ]Mri ft E. nikbiilv, *$-L$ilrfl 1 j ifafitU 

.at n pn^ J ,:L cvalx Hi lit Ur. L5 til Jirf-il » nT UK, 

ldp>J f,it iptfinra, lu-jrriM, 0419101*, *Wf*i, f*4|£ir1fi*. 
pr.ntm. M4, H^utiraL rifkit ^-ItrUpn — jkllf, 
r l>nr. v and. walnut nl im >iIL::l Lirfcmir fnt nm. 

HtihI E.i-r HVM IAI. BAUftAEN «miH TOIMT 




-Patkac* ¥ 1 l 0M TOT ■ (ii.pl** pin* irpulni» 1-**dy 
nifjf ■rrfvtrvr Hjf rT»B* , lpn#.Fi 



14 unn f,if anlf 11 . JS 

liny I xjsrLi** At C. (K [}. UuiWJtt, |1*pL F, 

GuThHIANH CO., id) W. Jatkiih, IhluH. Ill, utiTU 

i; IdJ-u.-J i if Prajwiitien f<rr .Iftnli , L /n-7y izJltj J 1 



* ONLY $1.75 

1,M0 STAPLES 




WITTE DIESELECTRIC PLANTS 



Power and Light for 1 c a Kilowatt 

Mate JOOJJ? twn electricity Si tlt(5 amnilntljr i™ 
tn&L Qi.ni 1 1 ty Trill Ll, -dLepcndalj Lft. ClELriC&L WT C J t. 
Da rHfl( ujjK'mit *11 tTlC-ap. I«ii-«ipWv* f*cl. StlEEIfl. 
cuiMluict, rati,' Ed J ns la It, B LnVulc to OlWHitP. 

15 00 to Snni> Watts; vrrtlwl ( torlounEat , Earny 
n.i Lmy. i*ay for tlrnnnJvM *ul of saving*. 

WHITK now for ILltraLur# ind name of slssali-r. 

WITTE ENGINE WORKS 

174# OAKLAND AVI, KANSAS CITY, MO. 



ATLAS STICK-ON LETTERS*?" -- 

Beautiful G old Col ored. M ew S t y tn. «U1 
5 Y«r GHirnntn. Lirga Siztt— ^Rf R 
PciMjr Eifh. Trfin«ndwtDinuntl. 
AmaEingProliti, Write f vrS?fn|rtes 
and Starting EquIpmatiL Hurry! 

ATLAS Fl«n>*OTfct T 7»<l-41lBl»trt,€MtB.va 





POWELL 

W SETS THE PACE 55 

10O mil-e* par fill, J5 mil*! p*t 

hour. 2ti H ,P. 4-cycle engine. 

CmtH-matle rfirhhi Hill-ctimber 
tnnim^iioA, Foot brtk«, lent 
throtllr. Welded Alloy lte«i , 

$h«k-ibl«rliinu frame. Easy rid. 
ini, drpendaiblt, dVMbl(, 

Iffy I. Many Pawcll Stmsnlintft 
ridden ov*r 4O-00Q miles a. year. 

Write for free folder. Mlg. Co., Lot Anne lei. Cal., Dept. PM-3. 



Always write your nimr iml full nstilze^ rleprly wlien 
kruwiTJuj* a dveitiieiiian Is, 






LIGHT POWER TOOLS 

Save Time, Money, Lahnr 



Delta toolei sJ«O0Tta.b]f 
efficient- — yet astonishingly low 
priced. Ideal for small sbope 
home stops, and fact on 
Many ticw features and im- 
provemenis.Coinp1cteI>ELT^ 
line includes: Circular Sawa, 
Scroll Saws, Lathes Jointers, 
Shapers. BandSan,^, Grinders 
Prill PTeaes^-and full line 
of accessories Sendtodayfor 
FREE CaicdoE, 




X agents 

L 1 nu sat I CpplWV 
lenity. tjuitk 
dfoioriEntar 

tsfjf pre-fif*. <J*od 
territory, Write 

todiy. 



Amazing NEW GLAZE 
Beautifies andProtects 



list (tntanen±L|]f dilTtrt nL loiter far new 
and uifd cml 

j Will a iu - not an oil polirh — nol J punt 
-ntiihiiijj fhit ' over tShc jertl^e, 

A crraiilf liquid - qai^Jc nod ealjr Id 
apiply! t,iv« a h-»rd, pbrjOiltr *vjt F act, 
liven EitPlirt* CdnsvM dull it! La»t> ■£* 
months to a. Jrtifl Amarine lusltr^btiiJ- 
tiful, rparlclrnr; *ed br.lliantl Ehunn'l 

fingersi'iaTk - doesn't jmtitSf I Sr-iti tlw 

(Mrt* - prefect*! Nathinj lilt It I 

FHEE Write fwiiif far Free bce^kt fftd 
SAMPLE OF FEU. Fr« Trill bHct. jirtt 
lend yosrr name a ltd Si.-lilrr.n. 



MflSTEH &LAZC CO,, 7 7ae-?07 w tiawwotju Avo., NltWALfKEE, WLS, 
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Armature reconditioning: in less than 10 
minutes, bushings and bearings, valve re- 
facing, pistons, boring, keyways, screw- 
rutting, tool making — these ave 
out a few of the many ways ga- 
rage men can make money with 
an Atlas Lathe. Send today 
for full details and l)ig free 
catalog. 

A ATLAS PRESS CO. 

643 N. Pilch er St., Kalimflaw, Mich. 




EASY TO BUILD KAYAKS 

IN & OUTBOARDS 



C-OTTiplctl f'ut-li -Ml "DlMahlf PTCC- 

nim” Honw trembly K 5 I-- K*> 

Eapwlene-ft Wec*frwrr. DemM 

rtliuatcA^rl I nAt rucl Inna. H it yju 

Mrmrv — J : u ■: \ M'Lr iiwn — ID 01 
5 - j I L 1 f i r- cf pigllderi. 

write i ->■!:» r r-'r free complete catalog iinisiraUns 




KAYAK BOAT CO. 

1 SJP Ea?i las 5 t- p Nam V&rK 



■ i f tea's oid-iit Kayak Fa-: 



wnr 



Ottawa Log Saw 

r7Z 





ptjT f this OTTAWA i* n«a i«'U, 

MAKE MONEV Wired in ralttablA. 
IJ Ik m Lt. tlj |Q DUD, tt. 1 l I J- Op' 
ryul-Mi- Fi+i'" ’Iri;**— IIWR Ismbi 

.1 ! ji. rti^i ." J-w either wvrk. Wf*t* 
lor HUE U i-ok. 

nTTr-WA MFC. CO. 

>■127 n«H 1 L. Qu«wn, Kan*. 




EflRn moiiEV 

STRINGING TENNIS RACKETS 



* No eipen>nce n<td«d — tvt te«eb 
yvtf botvi Build a business dl your 
own and btxome inilucntUl in lentm 
circles. Tennis players need J or J 
string in pi yearly. Pays up to i 40 % 
profit per stringing? Besides, you 
mtc money on your own racket. 
See how simple it us to set into 
this business. Casts practically 
nothing to start. Begirt NOW. 
Write today, 

THOMPSON 
MANUFACTURING CO. 

4535 Picker* Ave. p Chicago. HL 
Waicri u/ TOWlGUT Court-Tested Ttnnit String* 




DOTTT BtJV fry W ? ivn - re- 
pair the qLI p->t h fiosReri Glue that 
|«1 for TwFri IT vl4W, Inirron ai-i.t fchrttcfi 
trtkki ttW — K :-^er i Glue n ready 
Is u*fl and wrarlta quietly — itpv, 
(nit kKiper tren«ii*e ,fc Li itrongfr. 
Sella lfc iikj up in lube. jar or fan «( 
hanitufarf ttfinn cm-jy or *ejii| [&; Fur 
full lilt i hi and yuu rwufvi * free 
Pm-tuei St** ifivin-g nr* n.lrn», crew 
I'lrtiM to r Hinkinf tueful tilidn |.> 
Dept. B 

CaWMtV, &lw v dH.MnL 







HAVE DEPENDABLE FORD BRAKES 

fur tfl llirtrol in the m-nai|<>ij lmircr jirired elji-if but 
braKc 3 Lnmji in'n aistj |*nre( drum* than the other*, 
- - ■ 1 1 ; i- Is m br*Rt n**.-a than all l>u.l 

che hie Pi it DrtTpfl ears. Vnu r$i 3 
tiAVI- safe, rtttrd. tualMUrig nu‘. 
rlilnfnl Limki'a. Install trv^Ely 
vNurarlt uvr Simpleif >F ruling 
W c d 3 m mHur lire .iTin-i'H fuir 
■■nwhshn-fll nMiimnfc with hyflramii; 
I ' 1 1 . r- i, A set r.f fftiir, Ort* lor turli Wh*#l, all 
i " i-. - Ip i liSli— Svrnl for elrt-iilur. 

SIMPLEX WtDl'.F IXCItkNOr hut PM-C, Qtltm. HI. 



no tint ILL NR, 



Waterproof 
Your Own 
Save up to 
$100 to $150 

Guaranteed permanently \ Rents 

write [ulr unuStiii] taTTHiniBH OI>l>urt uni ty . Detaild FltkJ 1 ]. 

National 5eal-£eep Co., Dept, $$2, Cincinnati. Ohio 



CAPE GOD 
CHAIRS 



h-r mjiIjEim; lllTi,ir,ilni mmr project*. l|l O«r SS.tlOri Sul M nI ■T i.i. r..pr- '' 

CIUmMLN'E MQOtL CO.. Deni. P-Jj. H. *jjt Mil.H'.ih**. W.h. 



LEVEL STOVES, PLUMBING. CLOCKS, etc. 

It? 



■yr 



Aliin'.iii.iiscL Cij^tr Bliapect level. Wiiu't tear 

IKjfLft. 3* i'hoH'S pi LI iiiii. fpi r e3. 45“, K’, 

1 D . Ijitth. Gioovtrt UaLlom. Only 81. J 5. l ; .lkniad 

BEAUTIFUL CHROME ALUMINUM POCKET LEVEL 

Clipe In V **4 iiocLcL lllr-t n- I?>in-^|R pen. Ai.-nr handy. 

Arrurar*. Hirii iridintkinit ora |«vp|. tW, Unly " 5 e, 

Order dirw»-t -ur ftoin yoHir d«:-^kr. IOp for «*n t.^hMEa 

; -i - f Jt JlT'nf iirruYiL-y ilr r^l ' '* uiH EMPkPlil LEVC.’L MFC. COn Dipta PM -I- 

fry | f a/ J j- m r h r?ir|ii Ai.'r. TIT Sj (lh St., IVlllWillliiM , Will. 



Choose from World’s Largest line of Power Tools! 



FAFF 1 l&tC ■ Mptal and Woodwnrklm: 

n>SA Tools, ftcCflWOftcg tuotora for ETery pUEM. WrlCa 
Walker-Turner Co,. Inc., IGIj South Are., PlatnAuld, N, J. 



driver Engineered power tools 
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Will klan pjlilrr njul btup era Ifa lip hiert 
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k< i: ■- li i, *3.01) lip n urn finu, rC'llf job. Ill H’. rtpf'p 

41111 * a JhjimU Wiiaaf Cfiti Ycrai LESS Th*K 
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Z 7 ZO- IKZ ihnkt-lert R* a 4 Chicai. rmn«it 
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500 Miles to Go! 

(Con t inued from page 837) 

ward increased performance. Its eight- 
cylinder engine is equipped with new cam- 
shafts and crankshaft, on which the firing 
order has been changed to provide smooth- 
er operation. This permits the engine 
speed to be raised somewhat, with a re- 
sultant increase in power. The engine, 
eight years old, has been rebuilt several 
times. The mechanical fuel pump, of air- 
craft engine type, is driven at slower 
speeds through a reduction gear, for great* 




Driver yanks goggles off for a short rest while pit 
crew refuels and changes tires 



er durability. The radiator mounting has 
been modified and the water -circulation 
system of the engine has been altered 
slightly to obtain more uniform cooling. 

Chet Miller’s car is receiving a new, 
lighter, crankshaft, to help in accelerating, 
and a pair of new type carburetors. This 
car, fitted with hydraulic brakes of largo 
size, has been provided with a new hy- 
draulic system this year. Two master cyl- 
inders are used, one for the front brakes 
and one for the rear, but the two are op- 
erated simultaneously through an equal- 
izing linkage. This method of operation 
leaves one pair of brakes effective in case 
of a failure in the oil line to the other pair. 
This car has a four-cylinder un super- 
charged Offenhauser engine mounted in a 
new rear-drive chassis. 

The Alfa-Romeo owned by Bill White, in 
which Babe Stapp finished fifth in 1939, is 
also an Italian car. As originally construct- 
ed, it had independent wheel suspension in 
the reai\ as well as the front. For the 1940 
race the independently sprung rear axle 
has been replaced with a rigid system* sus- 
pended by a transverse spring. This is said 

(Continued to pafe 141AI 




W0HK out Of- TOUR H OKI £ — I H brake TIME-- 

Nt’ Jv-.fiapcr n lid |th«*nc Urni]; Jtd5 wprk fur >uu. 
„ . Muki- tummfJf StxiJrni iimj fens 80 cheap lfi#y 

Ihi-jiiselvDc. Jiii'i a Ntlle work will >-UirL ysu In Imsim-fiti. Nil 

atudyHiF— jM8t AikwnitiLe- (ind se]t, — iiukdt -prstits 
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MAKE A YEAR'S PAY IN & MONTHS 

O.IH KiddC *£300 EircKU, vou run mW £130© to *300© £ i 
IPOilltiin Don't waIU (jet in Iht UtLjnfy Junv/j 





soil you att the parts for a. 
store, office or factory cool- 
fan for .aft littJe as $16.95 
you asutinhle it yourself. You 
wn make SPU to $25 on every 
sale! R.eHtfl.uTanta. stores, offltan, 
factories buy thouiandji, 

= P iS - , 5-t , r*®.' 1 „ of J‘ nrt;s ™nsJBtinnf 

20 In, □, ) mntijr, idutc'l 
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IjOIIh. nula, vr,"i :-.l i h.i f h , •■Lc. Comotfle 
S-iB.BS. 

Hundreds of men found comfort- 
able ineomtJB selliny: these fans I 




aoK you ail the pstrts for a 
$75 joh, that will keep an entire 
home Ii> tlei*', cooler ALL DAY. 
lor only S £2.5 a l Every home, 
every builder, every store is a 
hot prospect [ Just mount on attic 
floor above jirill and ins He a bos. 

3© in. Set N<i, 2 or rmt-cs frtr 4, 30 
m, puii? r.ipht ©in contlt-iine pf quiet 
5,100 CFM. tOi'liflt’d ruLinf? iuirinutim 
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Whm Humidity [a tinker In sum- 

uitr, dcur-rf rnrdp-rs rvc-| J host. VVIUt .i lit- 
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Mississippi, 
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The lowest trice 



EVEN RUDE 
"MATE 



Weight only 

It) pound* 



Cnits only 
2 # art hr. 
to run 



F r 

the biggest value . * * in 
Evinrude foistoiyl 
A smart Rtid capa- 
ble out board offering 
all of Evinrode’s famed 
features — Hooded 
Power — Co-Pilot steer- 
ing — finger' tip controls 
— Underwater Silencing ^ trouble- 
proof Centrifugal Pump Cooling ■*— 
extraordinary starting ease — a com- 
pete 1940 Eviarude for only 
‘its any boat * . * a great motor 
ermen . * . runs all day on a gallon of fuel! 
WRITE FOR 1940 CATALOG — FREEI 

New tMilotf dchtrtbi’s e&mpleic line of wifi* 

incTud mg see oiioiul new cylinder 

"Zeptiyr ,h — rhrilltn^ly smooth 4<ylindrr perform- 
-n-f with light weight and tow cmt. Also catalog of 
1940 EJ(* tnod» 1 s, with price* starting at 
Writs today. Address EVINRUD1 MOTORS, 
44 ^ North 27 th Street, Milwaukee, Wisconsin. 
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^MOTOTOOL 
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Wtrl *S 1 waV n ' ■ - fjnt-r work. 



Hi;r uiMijM ■ I ■' I'nlt •! ■ tv ■ armgs, coaling fan, 

1 , n I n.nr ■ -d »t!'<v . : ■ 1 r- - . J.1.CI ^ 

WO DEL. 1 WUTCr 

TOOL, with churl*, 1 h vciiLH i, 
only SO .nr-,. MiASTEH MOnEC 

2 , r 27 , GiiO r-is -in . . 3scav I f-r. 
muro powerful, fisily Sifl.-te, 

ICbDAY TtllAL. Sf>f thi' tilH-, 

91 ML" DhEAm, more tools 

hoLEvr Dfriur'H Uf- (irilPT 
djrvcl frmn forn>ry Cti 10- 
,t».v mcwvry-tiark IfSlH . 1 • ' ! ' ■ l ",‘ 1 1 

.'lui'-miMiL ifnl F[KWlH ■ hi .! • . 
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PROJECT 

BOOK 

jus a 4 -p*itH 

l-.tt'h Sbo-iVS 

huw In m ;i kr- 
41 plait I r 
pwvj-wl*. £f ill 
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MONEY-MAKING PROJECTS- Cot- 
nr-glazed emir-rete pottery, panleti 
novelties, statuary, gift ware, cemetery 
products, Braves tn pi’S, tiles, walls. 

Moors, etc. Basement waterproofing. 

New, patented method makes concrete 
pottery without molds, cores or costly 
tools. Use only sand, cement, cheap 
materials. No experience needed, Oct 
the facts about these new money- 
making projects NOW, Send 
Sc HtarrtP TODAY for booklet, 
colorplate, rletails. 

NATIONAL POTTERIES COMPANY 

Dept* 0 , 13 W, 26 th St. Minneapolis, Minn. 



lYfcrrf, iL'r-rh'nijj j.^erry< mention Papular Mrckanrts 




■ JOYOUS VACATION DAYS in Tennes- 
see” completely describes the mile-high 
Great Smoky Mountains; battlefields and 
historic shrines; gigantic TYA dams and 
lakes; metropolitan cities and quaint 
mountain villages; State and National 
Parks; plantations and unspoiled wilder- 
ness; and everything in Tennessee — the 
ideal vacation State. It's FREE, send for 
yours now t 

BEPARTMENTT OF CONSERVATION 

ItaD-TO 445 Slate Bldg, NathTiLIc 



TENNESSEE 
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Make Your Own! 
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FIREWORKS 

*** auy IhETn diicd I s- “ 

AHiMWImCiitii ? I .OO And Up. M»h« VOUr kPlt'nlon IVom FTITX cSialoF. 

K-i'Lui p-j-sljil for LI tartly. 
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( Continued from page 13&A} 

to improve the directional stability of the 
car and make it easier for the driver to 
handle. The Alfa- Romeo engine is super- 
charged, bums alcohol fuel, and has cast 
aluminum-alloy cylinder blocks in which 
the valves seat directly on the aluminum, 

Lou Moore has two unsupercharged 270- 
cubic-inch four-cylinder cars entered. 
Mauri Rose will drive one and Cliff Ber- 
ger e is named as driver for the other, 
which has been rebuilt and supplied with 
a new crankshaft and block since it was 
wrecked with Floyd Roberts in last year’s 
race. Two unique "Man from Mars 7 ’ cars, 
designed by Harry Miller, have their six- 
cylinder engines in the rear. Power is sup- 
plied to all four wheels. The engines are 
the only ones in the race that are fueled 
with ordinary gasoline* George Bailey will 
drive one of the cars* 

Race experts think that Bob Swanson, 
driving the sixteen -cylinder ‘'Sampson 
Special” is apt to set the pace in qualifying 
and draw the pole position in the starting 
line-up. His motor consists of two ninety- 
one -cubic -inch eight-cylinder engines set 
side by side on a common crankcase, the 
two crankshafts operating gears that spin 
the drive shaft, Trouble that sent the car 
to the pits last year has been remedied. 

Sam Hanks will be driving Leon Duray’s 
super-streamlined supercharged 183 -cu- 
bic -inch engined racer, and Louis Durant 
will drive for Bill Schoof, a new entrant in 
the racing field, who has built a chassis and. 
body for the 255 -cubic-inch OfTenhauser 
formerly owned by Billy Winn. Frank 
Brisko of Chicago has installed a new 
crankshaft in his car, which has an alu- 
minum engine block strengthened with 
steel sleeves, 

One of the surprising things about high- 
speed racing is that engines are rarely 
damaged when ears crash. The body, axles 
and frame take most of the punishment 
Louis Meyer's car that slid into the fence 
almost at the end of last year’s race has 
been rebuilt and will be driven by Rex 
Mays. The rear end and steering mech- 
anism have been replaced and the chassis 
checked, Tony Gulotta’s car, which was 
wrecked and burned last year, has been 
discarded but he has mounted the same 
QfTenhauser engine in a new chassis and 
body. 






Write TODAY for your FREE copy of 
the .Schwinn -Built Hike Buyer's Guide, 
Telia you everything to look for when 
buying your bicycle. H pages of pic- 
ture*. America's best bicycles m colors/ 
Get ymar copy NOW! Arfdresaa 
Arnold Schwinn & Go,, 1746 N. Aii- 
(fan?, Chicago. 



WESTON te 



YOUR CAMERA 



can do as well! 



You’re probably thrilled when you happen to 
get a picture as good as this . . . but actually, 
you can do it every time. Every picture you 
take with your camera will be as sharp, as rich 
in detail, if you use a WESTON Exposure Meter* 
Just point this compact meter at the scene and 
it gives the correct camera settings to use. Even 
pictures taken indoors, or under the most diffi- 
cult light condi fions outdoors, will be correctly 
exposed. Extremely compact, the Weston can 
be used with all still and movie cameras, and 
all film, including color. See all models at your 
dealer’s today, or write for literature* Weston 
Electrical Instrument Corporation, 671 Fre- 
linghuysen Avenue, Newark, New Jersey* 



Ridl Schwinn-Built Bicycles 
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Use Your Drill Press As a Wood Planer! 



Planes, Parallels, F/n- 
ishes — -Perfect Work 
■ — Safest to Use! 



jitaifiJ.-. piiuiefl j 11 wouk — leaver Jitioi* ^runorli iiml Aid* hod, Kiul |M;i|n* 
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der d itwi hiji. ifx- -j^tcji^ii i>ornj.K SKT-siTtnv Aim stmkvt 

Safe, -ftEturatB— no iHiperlente required, Ike ul I ful heavy chrome niiJeli 
— a ILfeiltnc tool. S >.l u-u E for Inlaid noife. A perfect paLstr. and r arni r!i 
rear over — hludeR rut undermerUfci i-urfe™. ?7.M, complete, poElagc 
paid, IT pi utter does tint meet your T-Hqulrcnienla, ret mu H to ut In 
KOutl ceinlSrirHH iv 6 thin 'i ijays urn I we will refund your S'.oO, P«r 
descriptive literature. ACT TOlXtYt (SpleMldopportiratty rinrde*lOT*} 



M. J. BERRY MFG. CO., Detroit, Mich. 

Dept. M, 2291 Scott Street 

Ship me ] BERRY rt-ANKB, □ Knitted la *7-50, □ Ship C.O.H. 
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BUILD YOUR OWN AIRPLANE FAN 

Easily. chtapLy. I>5 gca-rded wagli- 

late machine motor and Aee 

— - — Aeroplane III acta prOduce-H fsn 

oijiwl uu r i i(:s (■ gelling a! fik up, fraction of coat. uiant M-1nrh 
Epit-anl; yirrartlve, .graceful lines; well* seasoned ^Md; lijihm i-l^lit, 
itusilv; eJicept tonally quiet, EniKrih rtioji Lne ; perfectly balanced; 
wnrP'prwJT treated; beautiful maiboeony finish. TrliJe- Inspection 
assures iTDckutanaliSfi, Spnl a| Introductory offer: fl.SSl 

Also ill tun i n 14 in HULhlJ tw A ell lililijt. 

AGEiliSr DEALERS: Drmi ux card,. lalOfi price Mat blade*. 

t'Uiints and JlloKirr, Real nrotltsIM 

ACC CO-, ISM MARKET ST. f ST- LOUIS, MO. 





* Jcfsikc- nnv nr oTd T.u i I d t n tr? 
more attractive outside ov 
nstdv with Vrittrprmfed 
lilHsttc C*lor Crete. It fmgc!i 
t.v i t In any mgRngry surfHce — 
can Lie fitrniyed in fifty ihiek- 
and in 3fl colors. Prov- 
en by over 13 years- Use- in 
all cllnintk: conditions. 

■nr.- ; — - — "tiers 



Homo Have ftflM ior ifteir 
otniatimeni from first few 
jobs. Machine capacity up 
to 1000 !?q. ft. per boor. 

Gel the facta. Sot id for 
book ''Proven Tlusine.-:-- Op- 
portunity", Write today. 



COLO SC PETE INDUSTRIES, INC. 
171 Ollnri lit, HnlUni, Mjfll. 




VALUABLE TREATISE ON 
PHOTO ENLARGING 

Get prize winning enlarge- 
ment? with a Solar— the new 
LtnJgrgcr sensatio-ii. Reduces 1 
Eniarees! May be used 
as a Camera for copying, 
etc. Valuable 36 page 
book prepared by photo ex. 
pert s tells you how — gives 
valuable |ipa an dodging, phgto 
montage, diffusing, mounting, 
double printing, etc. A valuable 
book for every amateur. Special to Popular Mechanics 
readers for 10c—to cover cost of mailing, etc. Send 
today fen dosing dim-el for Enlarging Treatise P0d« 



BURKE & JAMES, Inc. 

2 23 w. MADISON St, * CHICAGO, ILLINOIS 
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work nf *SO SHiarth cl Other 1401 - 1 , 
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Terri tory. Demo, end SELLING Kit Off «ttl 

AMEmtAH Poraxtn OobpH pl " F ~ t « 1 J ^s v c E E‘"f ?E » v - 






Stqrt a 
Pro fi fa hie 

BUSINESS 

of Uour 

Own 



POPULAR MECHANIC! 



Sixty ■ inertly ityled huita to chcaw 
from! M*w Kgktwiight eorutruellon. 
59 lb, c a rtop. bo*H, eutb«»rit, rowboat*, 
failing end repert boat*. Low prkod. 
SeFe-^ltekproof Mini, no ceuLWinu. no 
to rot - — no upkeep. Cushioned 
Operation. Buoyant, peeily hand lad, 
WRITE FOR FREE CATALOOl Hue H-6 



STAR METAL BOAT CO.. GOSHEN 1ND. 



1 1.1 U J /773 Oh 

UlLlL^ 3 M 3 Boy! 

THIHK OF IT l Aft nasortmeftt of over CTfi 
pificts of firework# worth $6,15, for J3.D5, e»ph 
With order. Wa have the fa moua "'ZER.HA"' 
ftiuhlEobt rrackere. World's loudest, You H>*t 
coora for your money at iiAKMKR. 1M FREE 
saJutea with, every order. W ri (a f or free ca t aJ ug , 

BANNER FIREWORKS 

1916] 2 Detroit A vc. ToFedo, Ohio 

L Gel the Hew 480 Page Book 
MONEY MAKING FORMULAS 

Fortune* bare been made from a liDfli 
foxmulii. like EhouseniJf In Lhf* Ml ijney -elating 
book- Modern. Liri-lh'ihe-nilituc*. Conlaln* 
luilusble I nf onnat J on on hovr lo make, pack- 
age and Fell ea*ineC!c*, liouaeliold, auto, ilitgi 
ami oilier art Irka of *11 kinds. Nothing Ilk? 
11 rttewiierc. Kush [Hkstnrd Tor fr«. lllus- 
trated oircuUf. 

PRESS. Dflit. KB, JIB L detail IL CHl&iOO 



THOUSANDS HAVE WAITED FOR THIS BOOK 




LliLs new book and tom 
hjippy Heme werk^hop mi n 

ojfir.i hsIi. I H-H { is*" t£?s iiark^d 
w i e 1 1 msimrUous, plann, velu- 
jinlo da Lsi and piriureR Phewing 
10 TTijikc and trmv tn make 
It. Anyone wlio ran u.so simple 
tOYi-l* pan work from iliih tic-nk 
and make Lt p^y him a prolLt. 
Cirdor loilay, Sent po^Lpaid for 
only 511 Julius. 
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Sky High Without a Motor 

(Continued from t?agc &12) 

Actually, there arc four basic types of 
glider craft. There is, first, the glider. It is 
a primary trainer and will not remain aloft, 
oven under the most favorable conditions, 
beyond its fixed gliding angle of perhaps 
fifteen to one. Glide angle means that at a 
height of 100 feet, the plane will glide a 
distance of 1.500 feet. 

Next is the utility plane which combines 
limited soaring ability with its glider char- 
acteristics. It will have a glide angle of 
twenty to one, thus remaining aloft belter 
and at greater length* One, reason for the 
excellent safety record of gliders and util- 
ity planes is low landing speed of perhaps 
fifteen miles an hour, low flying speed of 
less than thirty miles and a correspond- 
ingly low “stall 11 speed, A well- designed 
glider will not spin. If stalled, the nose 
simply drops forward into another glide or 
at worst drops with a wing only slightly 
down, a position from which easy recovery 
is possible. 

On mastering the utility glider you are 
ready for the sailplane, a high-perform- 
ance craft which literally sails before the 
warm winds blowing upward from the 
earth's surface* It will have a glide angle 
of thirty to one or even higher and com- 
bines, so far as aeronautical principles will 
permit, high speed with a low sinking rate. 

Among sailplane pilots the term “sink- 
ing rate tf is employed instead of glide an- 
gle. The sinking speed means that such a 
craft will descend at so many feet per sec- 
ond, and relates to time. Glide angle is 
relative to the earth's surface and inter- 
prets itself in terms of distance. Thus, if 
you are at an elevation of 200 feet with a 
plane whose designed sinking speed Is two 
and one-half feet per second, you will land 
in precisely eighty seconds, provided you 
encounter neither up nor down currents* 

The fourth type is the two -place plane, 
of which there are but few in existence. 

On the west coast Bowl us builds a two- 
place craft weighing less than 400 pounds. 
Some all-metal planes weigh 700 pounds. 

Both gliders and sailplanes must have 
reasonable cockpit room and comfort, good 
visibility, a foolproof tow-- cable release 
mechanism operated from the cockpit, high 
degree of maneuverability in the air and a 

{Continued to pajje 144 A I 





Western Electric 

HEARING AID 

Ortho -technic Model 



\ ou, too, will hear clearly again , ..as iftou- 
ahihIs do * . . with Western Electric^ Audi- 
phune* Based on advanced design, this 
product of Bell telephone research enahles 
users to ' hold tip their end” in life’s every- 
day situations* Hiereha a dealer near you. 
Consult him* « * he’ll help you to hear again. 



.1 A<wpt*d by American Mntiicmi Aitot-Smion 

GRAYBAR ELECTRIC CO, PM.j 4 f 

Gimjbsi Hu Lldin^., Nfw Ytirk, X, Y. J 

(in W return ElcrCiio Auilinhnnf 
f Ortlia-tpcJinic J ModeJ. « U J an mr- ol &™re»l dealer. I 



jYu me . 



AdHrttt __ 




COOTER 



120 MILES 

p^r GcIIdO 



PAY AS 1 
YOU RIDE! 

EASY 

TERMS 

Aval I able In 
Most states 



Ranger Bicycles 
far 50 Yeorsf 



AGENTS and DEALERS WANTED 



ToSellorRtnllheNEW 



TTHrat fct-MB atlnn * t, n<W, Improved 

ILnnjjcr jfeoolitf-JI s-ct] IdkL- htrt 
CiikfcB alt over file couiitry! Order 
Jf*ur rirrncnisiraTOr wtiLl* tGTTiEOTY 
is h-LUL ttpen— Ihepw’j rtnan vy 

■■eElfciifr to All StOtM nvdilLnf quick, 
CfiPO.fi dHiViiy . . r f.f]L w- tn*M' 
&SDifiifra, mecftfinECBi EnraJrcs, r-jin- 
VMMyrA, ffiond*; nr rent for oasf 
ItOUrtj- pmlUi JU nrsorts. 

ttc, World 1 a CHEAPEST Ltrni.ii- 
pprtdtlwt! Nrvf 

tirlresf AM. STEEL 
frii me, au lamAli c j;ear 
5lHfl. eJutrlh.. ntertpr, 

Boni'rator. sprinir 
£ ‘■jrk . l.*V models 
for 194flHVlO. U»n- 
d?m, dc-LIv 
*ry, siderar, 

Elr. — ■ i Vj 
or 2 l r Sj H,p. 

V/ntti fnr 
FREE elr- 
iTutar. 
HLfRBYJ 
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simplicity of construction that makes for 
quick assembly and dismantling. A well- 
drilled crow sets up a glider from trailer to 
flight readiness in four to eight minutes. 

Scientifically designed sailplanes are so 
efficient aero dynamic ally that often they 
must be fitted with “spoilers,” a hinged slot 
device top-wing for quick modification of 
lift. Otherwise under unusually strong 
thermal or ground -wind conditions it is 
difficult to get them down. Spoilers oper- 
ate to some degree like wing flaps on pow- 
ered craft which create drag vacuum at 
trailing edges* Spoilers do not merely in- 
terrupt airflow but definitely destroy wing“ 
lift efficiency. 

One reason why glider experience is an 
asset to the airplane pilot Ls because, from 
the moment a glider or sailplane pilot cuts 
loose from his tow, he is '^on instrument.” 
His rate of descent, as recorded by the 
variometer, is of the utmost importance 
and must be watched with close attention. 
Variometers are exceedingly sensitive al- 
timeters that register to inches and with 
virtually no lag. Lifting a variometer from 
the ground to eye level brings instant re- 
sponse even for so short a distance. With 
it, each tiny upward luff of the wind is cal- 
ibrated in foot -movement per second. 

Another necessary instrument is a bank- 
and- turn indicator. This Ls essential in 
flying through clouds because few pilots 
can trust their own senses of lateral bal- 
ance and be sure they are flying right- 
side up. 

Equally vital is an air-speed indicator, 
which helps the pilot avoid stalls by indi- 
cating flying speed with relation to the air. 
A barograph for recording every detail of 
a flight is invaluable. On return to earth 
the pilot can study its report at leisure and 
profit accordingly on future flights. A re- 
liable compass is, of course, essential, as is 
a good thermometer* Some planes are 
equipped with wing- tip thermocouples, 
sensitive thermometers indicating the 
slightest variations of temperature within 
the distance of its own wing span. 

To recently acquired knowledge of ther- 
mal currents may be ascribed the great ad- 
vance in soaring since 1929, when Hubert 
Kronfeld first developed the technique of 
cloud soaring. The German pilot Wolf 
Hirth, England's A, E. Slater, our own Jack 
O'Meara, the U. S. Navy's Lt. Robert Stan- 
ley, who holds the present American alti- 



tude record of 17,000 feet — all contributed 
vitally to our present better understanding 
of the thermal* 

Warm air lingers near the ground until 
large masses are heated. At intervals some- 
times steady as a pulse, these break away 
from earth and float aloft like a soap bub- 
ble leaving a pipe* In diameter they may 
vary from a few feet to a mile or more and 
do not necessarily go straight up, but may 
drift. When a sailplane pilot is notified by 
his variometer that one of these up-mov- 
ing masses has been encountered, his prob- 
lem is to determine its area by flying 
through. Then by circling, sometimes in 
very tight spirals, If it is a limited mass, he 
is carried aloft. Wing -tip thermocouples 
help to determine the exact boundaries. 

As a rule these thermals continue rising 
and, incidentally* expanding until the cool* 
er atmosphere above condenses them into 
clouds. In such cases the best soaring con- 
ditions are found just below large eumulous 
clouds. Here a pilot might soar for hours, 
except that cloud masses are continually 
breaking up and reforming* The pilot then 
glides to another cloud and “hitches on. ?! 

Within the past five years thunderstorm 
soaring has come into vogue with the soar- 
ing experts* This calls for daring* para- 
chutes and structural strength in equip- 
ment. Most of the high -altitude flights— 
the present world’s record held by a Ger- 
man being above 30,000 feet— have been 
made under storm conditions. Intense cold, 
icing of wings and instruments and the 
beating of hail are some of the discomforts 
and hazards. Where the air-line pilot 
avoids thunder heads if possible, the ven- 
turesome sailplane pilot has explored them 
and contributed much to the world’s 
knowledge of their phenomena. 

Summer usually is the best time for 
soaring, although there are winter ther- 
mals. Hilly country provides the most 
constant source of energy, although the 
American distance record made last year 
by Wood bridge P, Brown — 2t>3 miles from 
Wichita Falls, Tex., to Wichita, Kan. — -was 
set over country flat as a pancake* This 
area, where summer thermals abound, has 
the further advantage of furnishing safe 
landing fields everywhere. But whether it 
be the sand dunes at Frankfort, Mich., San 
Diegos Point Loma and Torrey Pines, 
Palm Springs and the Mojave, the 2,500- 

(CDnUnued to pag* l46All 
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The Ford Good Drivers League Nation-wide Driving 
Contest for Boys of High-school Age 

* 30 . 000.00 in Prizes! 



Consisting of 48 University Scholarships 
96 Free Trips to N. Y* World's Fair 
Championship Cups to State and Natrona! Winners 



Usher of The American Roy; Louis R. 
Me irony. Executive Director, Amer- 
lean Association of Motor Vehicle 
Administrators; Dr. F. 11, NoITsinger, 
Educational Consultant. American 
Automobile Association; Ray W. 
Sherman, author. 



Beginning at once — ending August 29 at the World's Fair in 



* NcrttonaJ Finals of New fork 



New York* when the Champion High-school Age Driver of 
the United States will be selected from the 48 Slate Winners* 



tAt FIRST PRIZE 

Uj*I varsity SehoJoriMp of ISOOO 
Ortd CAantpj cniMp Clip. 

* SECOND PRIZE 

University $?AohirfhJ> it S200C 

qnd Runner-Up Clip. 

A NEXT THREE PRIZES 

University ScAoiurihipi ef SSOO 
each. 



i3 a Enrollment Blank from tlio dealer, 
write directly to the Ford flood 
Olivers League* Dearborn, Michigan, 

Read the blank carefully. It con- 
tains a Pledge of Cn refill and Cour- 
teous Driving, which must lie signed 
liefare you will he accepted as a 
member* There are no dues or fees 
to pay — rru obligation* of imy kind 
except to live up to your pledge of 
good driving. ^luit your Enrollment 
Blank to the Fijrrl flood Drivers 
League, Dearborn, Michigan. 



* NEXT EIGHT PRIZES 

ScMsrihifii of $250 each-. 

Tfr NEXT THIRTY-FIVE PRIZES 

Sdiof^rjhlpi of 5100 each. 



Each of the 16 State Winners will he 
given a Free Trip to the New Vork 
World’s Fair for himself nnd A 
parent or oilier sponsor of his own 
choosing, with cxjjecises paid txith 
ways anti during the five days In Mew 
York when the Una! contest is held, 
(For contest purposes, the District 
of Columbia is included with Mary- 
land.) State Championship arid Run- 
ner-up Cups will also Iw; awarded. 
In case of ties, duplicate prize* will 
be awarded. 

* Become a League Member 

Any Imy hi eligible for membership 
(l) who J h a resident of the United 
States, (3) who is quail tied and 
legally Authorized to drive a car in 
Ida. home state, (8) wild is at least 
I I years of age, (V) whose Jfflth birth- 
day is not earlier than Aug, S!>, 1910. 
The make of car owned or driven by 

an entrant or hia family does not 
matter. The League Is for nil boys 
eligible under the four requirements 
stated above. 



• Enter ibis Can test 

As soon ns your Enrollment Blank is 
received, you will he sent n Mem- 
bership Card, n hpe! Membership 
Button, and a copy of the League's 
new Si-page book, "How to Become a 
.Skilled Driver." by Ray W. Sherman. 

You will abK> receive immediately 
full details and Entry IBank for the 
Nationwide Driving Contest to wliich 
only members of the Ford Good 
Drivers League are eligible. 

The State Elimination Contest re- 
quires: ' * 

I, The answering of questions baaed 
largely on the new Iwmk* +L How to 
Become a Skilled Driver/ 1 



?. \ letter, of not more than iflfl 
wards, oil “What I Can Do Per- 
sonal! y tn Reduce Automobile 
Accidents. 9 

S. A 25-mile drivltfg test, scored by 
a competent adult observer. 

All contest materiffi1_nnist be mailed 
to the Font fiooj Drivers League 
on or before midflyrht. July n>, ]iHa r 

The Board of Judgys for both state 
and national eojitcsis will be: J. 
Rtannard Baker, National Safety 
Council; Elmer P. Grierson, Pub- 



i 



Tills will lu> n notable occasion. Each 
of the winners from the +8 State* will 
arrive in New York with bis spon- 
sor in lime for registration Monday 
forenoon, August Si They may 
travel to New York either by train 
or automobile. In cither case, an 
amount equal to train fare and pull - 
mum I Kith ways, plus an allowance 
fur meals, will ho paid by the League 
for both contestant nmt one sponsor. 
In New York* both will Ire quests of 
the League for five days. 

On the afternoon of August £0* 
there will be a parade of State 
Champions. Curs for this nncl final 
driving tests will be furnished by the 
League, 

On Tuesday and Wednesday the 
Contest Finals will Ik? held, Con- 
testants will he judged on: 

1. Day and night driving. 

2, Maneuver operations, such as 
parking, braking* clutching* etc, 

S, Physical reaction le^ts, including 
vision. 

Upon the results of these practical 
teats, the judges will select the Na- 
tional Champion and Runner-up and 
will award all scholarship prices. 

* The Banquet of Champions 

On Thursday evening* August 2% 
these awards will be announced at 
the League’s First C'lrunpiousbip 
Banquet in New' York City. Edset 
Ford. President of the League, and 
members of the Honorary Board nte 
scheduled to le present. 

On Friday there will he a Visit to 
Radio City for all contestants and 
their sponsors, :i luncheon with prom- 
inent sports stars as guests, a big 
league baseball game, and a visit to 
the World's Fair at night. 



Join the Ford Good Drivers League 
now and become eligible for this con- 
test. Read again the requirements 
and. mail Enrollment Bhmk to 



All that ia necessary is to fill out 
And sign An Enrollment Bhitik which 
you enn obtain from rtny Ford, Mer- 
cury or Lin coin-Zephyr automobile 
dealer. If you are unable to obtain 
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Travel Ainerka the smart. new way, by Vagabond 
rtmch. Comfortable as good hotels but without hotel 
expense. 

Your Vfi-EabnnrJ ft nv where ; It 1 a sturdy, *otji| as 
your oar, phurE years uf service. K^pt ettf*! in sumaier, 
wiirro in winter with double walls, double floors, nod 
liiftiilutLon. Exclusive eircu talmjr tifftt system. optional 
at extra cost. Sizes iti to £4 ft, with variety of interior 
arrangement*. 

GET FREE IS So CATALOG lUuntmlnE all TnodrlH and EpecU 
(Icallans: Slct’l chassis. Sleet turret tec and bums, El nMls axle and 
wheel rquEpirtrlil, finest and w^rkmaitabip iMflmii, 

lruprared sjurlbk s isspe-njil on^ luxurious beds and furniture, heat- 
Inp jLud cww lin 5 njiilpruent, aoLpE* wiinlrokN! Epare. tunderei flinor 
eorerlnRS, draperies, decOTAllon; 6 f«l pulnl Jflb In ntrwUfr 
nrw tfllinf" : ImproTi'd (Sooth, jarki, rdupleej; nuuy other feitlures 
ai'.rl wreitlenrei you huleI read a hour, f*rn-j for booh ind tw-- 
tLijnal IIkL *f Vagabond dealers. 
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VAGABOND COACH MFG. CO. 



740 Graad River Avc., 



New ttud «vn „ Mbh, 






DRESS YOUR OWN LUMBER— SAVE $ $ 




Send for Cat a fog 



tr x r Gmnaetty 
TMeknett P toner 

F Lnlshed. lurotUr from 
lew ™t rmig-h itedt l« 
vrair awn i hop with * 
11 -r ! J" xi r * Thi-cfcnc« Plaftrr- 
Wave plan Inc east and wait Eng 
at I tie mlX. rays far Itself. E-Z 
Tcf.nsX iflio, B - (.’ fdiri, 
Joitiirrt^ Sander i 1 S&apffri, 
itcMid and J<[ 

BOICE -CRANE CO, 

Dgpt* 2CD, Toledo, O. 







ttUIlD YOUR OWN 

METAL BOAT 



Hull and air tanks shipped get Up Eless 
lumbBT) low as 412-00 for 18 ft model 
f.o.ti r farcary, Easy So eompleis wtlh 
tuSue-bouiihl ma tennis, ttvsi ructions [n- 
fluded, ^avr Up ns dorr. Alsu fttetery 
flflhipleted boats. 47 jearV cxperlencH. 
Write for Literature. 



FPEEUND SONS CO, p, B t. L S<ur E l,. Mkh. 




HERE IT IS ! I 
1940 LE JAY 
ELECTRIC TROLLER 

with all the wood points of its famous prede- 
cesori inclutlinfj; many added 1940 features.. 



Tlit fll+etrle OutkaMd Moto^ ihj.t iHli 

itKlf by iimplc dt- me- nit Fa tier . 

Ali ChlTC — Dralsrr — SiltUHdi — IVIly no! 

J bundle (tils proclitic item In 
yaur ' r:\ n -irTlitu^ i- Wriu Today ror irt i ■! a n 



] 



LE JAY MFG. CO, 

2547 LuJay Bid]?., Minneapolis, Minnesota 
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foot plateau jump-ofF over the San Joaquin 
valley's A rvin or the plantations of Georgia 
and Alabama , the best soaring p like gold, is 
where you find it. 

The sport of soaring lends itself well to 
competition and there is now talk of soar- 
ing leagues in which clubs will organize 
themselves into competitive groups with 
perhaps a national pennant for winner of 
the glider “world series. 31 

A successful meet was held at Arvln re- 
cently. Spectators by the hundreds at- 
tended daily* and week-end crowds of 
20,000 shared in the fun. There were cash 
prizes of $2,500, in addition to merchandise 
awards and trophies. Events included dis- 
tance* altitude, duration, goal flights to 
surrounding cities, distance and return 
competitions, glider assembly races, spot 
landings, balloon bursting, target bombing 
with flour-filled paper sacks and others. 

When you join or form a glider club, the 
Civil Aeronautics Authority will give you 
a student permit and on completion of 
training, following flight tests, your glider- 
pilot license. It will not, however, permit 
you to carry passengers without a further 
and more stringent examination. 

Even more coveted is the Silver “C" and 
Gold “C" honorary certificates issued to 
sailplane pilots by the Federation Interna- 
tionale Aeronautique for certain achieve- 
ments, There are less than fifty of the 
former held in this country and only three 
Gold “C 1 " ratings* To obtain a Silver “C” a 
pilot must have made a thirty -five -mile 
distance flight, 3,200 feet altitude and five 
hours duration, The Gold “C f> calls for 200 
miles distance, 10,000 feet altitude and pos- 
session of a Silver “C. ,f 




Centrifuge Is Tool of Medicine 
for Diagnosing Disease 

Centrifugal forces that have a pull 8,000,- 
000 times greater than gravity* created in 
modem centrifuges, hold the promise of 
becoming a new medical tool in the diag- 
nosis of disease* according to Prof, J* W. 
Beams llniyprsity nf Virginia, fle 

has^i^puHed the separation and purifica- 
tion of certain viruses by means of the ter- 
rific force produced in the whirling rotors. 
Centrifuges also have been successful in 
separating fractions of complex body pro- 
teins and determining their weight. 
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New Wonders of Agriculture 

(Continued from page 803 } 

we learn, will keep a person in good health 
while similar vegetables, apparently just 
as good, from a different locality t may con- 
tain not nearly as much nutriment. Min- 
eral content of the soils is different. 

Some time ago a rancher had a brain- 
storm. His orchard was stunted and he 
thought he could help the trees along by a 
contraption that he believed would extract 
mysterious ether waves from the atmos- 
phere. Around each tree he planted a cir- 
cle of wire fencing. To everyone’s amaze- 
ment the trees began growing by leaps 
and bounds and the rancher decided that 
he ready had found the secret of a new 
science* 

But research men had a different ex- 
planation, The soil around the trees, they 
found, was deficient in zinc. After the gal- 
vanized wire was planted some of the zinc 
surface had leached off, making it avail- 
able to the trees. Lack of zinc in the soil 
had been stunting them. 

Soil analysts have learned to cure many 
agricultural problems by supplying min- 
erals to soils that are naturally barren or 
from which needed minerals have been 
exhausted by continual planting. Espe- 
cially has this work been done in tobacco 
and citrus crops. The needed elements are 
spread on the ground, sprayed on the 
leaves, or injected through the bark. Iron, 
manganese, potassium, boron* and zinc in 
minute amounts are among the elements 
required* Too much of any mineral is as 
bad as not enough. Tiny amounts of boron, 
for instance, are required by many grow- 
ing things, yet as much as several parts per 
million in the soil may be injurious* One 
effect of excessive soil mineralization is 
found in some parts of the Rocky Moun- 
tain states where livestock grazing on na- 
tive vegetation is apt to be stricken by se- 
lenium poisoning, the forage having ab- 
sorbed some of the excessive selenium con- 
tained in the soil. 

Much of what has been learned about 
plant nutrition has been discovered by ex- 
periments in hydroponics or water culture. 
Popularly supposed to have been devel- 
oped three or four years ago, hydroponics 
has been a standard method of laboratory 
investigation for three-quarters of a cen- 

f Continued to pape M D A I 







Can Own and Enjoy 
America’s Finest 

AUTO RADIO 



Regardless of Make or Model 
Motorola EXACTLY FITS and MATCHES 
the Instrument Panel of Your Car 

• Motoro U has shown millions of motor- 
ists how to get more fun out of driving. 

It has given them a new conception of 
tonal quality and shown them how easy it 
is to bring in station after station under 
difficult conditions. Motorola owners 
tell us that they enjoy the finest recep- 
tion at highest cruising speeds and that 
Motorola rivals the best home radio per- 
formance* insist on o genuine Motorola. 

Motorola Gefs More Stations 

Gets them Easier — Clear or— Stronger 

Radio s rich world of fun and entertainment is 
at your finder tips 'when you have a Motorola in 
your car. There is Sensitivity and power to snare 
that brings in far aw r ay stations when and how 
you want them no matter where you drive. 



Automatic Posh Button riming 



Hit your favorite station 'Tight on the nose 1 ' 
without taking your eye off the road. That’s how 
easy and accurate it is with Motorola. Fnpinters 
w ho h ave mastered auro radio problems give 
you in Motorola a set that i* tops in radiant tan* 
—In theer beauty pf pertormoneft— and in better 







Auto Radio Facts Booklet 

If you'd like to know the 
Secrets of peak auto radio 
performance write to 

GALVIN MFG. CORP’N. 

4555 Augusta BArd., Chicago 



Mctotcta Hadic 

AMERICAS FINEST RADIO FOR YOUR CAR AND ROME 
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300 MSTOW; 



Build Your Owit IF 



I t Hthirl Bril, Ct, r Bdi M ■ 

| T»*l me MbDie *bo#| — 

I uild Vouj Own □Ouolfcl* Dr' I- 

J □■Eii-i-Jj-lr ; frj.i e Q 1. C;. WpE I-ti 



Check 

Hire Khi Ink I 

¥cu W*t1t 

Cn-rolo*" , 



d CwtF n> Oir Hohkrt Avr Weldioi S»(wmL 
Iwirfl if yen wunl more uidoramticia- 



You'll Make * ISO 
to $300 Monthly 

with this New 

SIMPLIFIED' 
ARC WELDING 







Why Build ii>ur Own 7 zailer ■ 



When tw can buy this big 17 -Ft, Etre*nt- 
linftl, f’»rlJirr-bnlHTrotViOOt! tH’ONOJCV 
QlOdel fur wh ir (hr nistcrialj lilonr vtivuld 
Mat you. Think or ill Fulls 1 eflut|ij>i:d 
nitb big warctrfihr : Drapes * HerBem; 
l 1 incite; Iaixui :ous dareno; 9 A )1« mil 
tight Enr; Kltoheflefle, Cooking & Heat- 
Eng Stare ; water supply and rcTrlgeratlon. 
for rally ? 37G . On it Use factors', readj for the r*i<l. BtUrr th^n any 
home- ID ado frailer and Inin hi All ro-aalu ralue. Finest material* UMKi. 
Send for neiv literalwrc* today. Buy Direct trom Factory and tiara t 



TROTWOOO TRAILERS, Ine., IDS Main St . TROTWOOD, OHIO 




ELECTRIC EYE 

ANNUNCIATOR AND 
BURGLAR ALARM 

S TORKS, Homes, Taeernt, She pa, 
(turaiScs—scores of ottirrs — waiting 
for the RAV-AI.AHM Burglar Alarm and 
Aummcifltot, Real fruterthin — guiinl* 
against Intnisions, Invisible beam of "Black l ijtlii," whan 
interrupt™), totindt continuous alarm, Plugs In any light 
socket. Unfailing dcmonstiatlon takes lb sitonds— mukei 
Itles on the spot, 



ccwn M A Mr Huge profits. Write AT ONCE, for 
9 LPI II Et p»rtMli» of Distributor I* Inn Of 

Agent proposition. No money. Just send name. 



RAY- ALARM, £25 Fifth St, Dspt. R-tfifi, Des Moines, Iowa 




| Lirurovi, du-i-oble CMii<vai al gRAf j^er Rpolied “AS EAST AS 
PaINUKjEG” iProreii P st.! U»d by ruPioanHybaawn cei»jKi*‘ 
Net. E quoit Cpmm«rcto| plat# n( equal Ibitlncij, Rcogtri warn 
span ob or ony white nenol finish Improves rad>a and 
orKtr electrical tonne efioo t. Pforti 200 aq. In. Additional cant* 
pound al tow prices 7k Kt. GOLD oEpo 

| Ovoifcible.Seriifari on Ciuri nfecri Postpaid 

U. 5. A Con. COD I! deured. U 50 foratgn, 

Aipiu riE(TR 0 PL*Tmj m, 

lilt AP 1 . WAtAJU CHtCA&O. ILL I 



A LITTLE LIBRARY 

OF USEFUL INFORMATION 



25 c Each — 5 tor $ 1,00 



T HE£E£ beekleU Iiave been carefully iirr|iarrd on autbnri. 

Lathe ami fully ltlii"i rat**! of the tubjeelG Ikied, 

Karll one Id Complete in lOrlf. The llaf of lit Ira followii 



I phqtu enlakgEA), Compioto plans and detail* for hull quin 

bath ‘VCeUrol and hoartamvLal ,33 eeilLa 



Z OUTBOARD RUNABOUT. How to build a V-boltatn Urfoot trout 
hitlLAtde fur umill minnrs, irti Irh. wilt carry uie entire Tamil v. 
, .25 ctnk 



1 ELECTROPLATING-. ElertTO.clsrmSs-t tclJj; cccTet-n of pi si Mr.? Xvl Lli 
rap[n.T h nickel a rid i-iirornnim— cliH:ir>>plnuisir will) sruiil and nil 
VL-r — r-rippcr nmd ri to>: ■ I pljitlr-.p without r-vunMcw and with 

lead, tine eaHmlum. AIao. electroplating leather, wood, 

pi abler and siuEi-rundu-rlora ............ . ,£5 mini 




YOUR OWN' 

Barger jnroihs Qia«le m«ire quickly and 
with 3c £3 etfpri, in Basement, Garage 
ar Hlioii, hy tiririflLne |.iv. ri ralwcri In 
aiiaru or nil l Huso. Ilrp«lr men are 
atniixed at ihe aceuralfl: rerults ob- 
UHred with tha inriYKHRAL CHINDKH. 
QrLniJs reel blailre to prcigHr eleuDUite ara- 1 
angle. ;ilt-n Inisldr race Htul s-lne r..f sia- 
llonary hlaiie without reMuyinit blade frnm 
Piawer. (rrluda more rnmni per day than 
any pthrr grinder. Tool rrlmllng attach- 
ment Included. 

"THE UNIVERSAL WAY IS THE 
MODERN WAV 
C cm pare with other* 

WHITE FOR FREE FOLDER 



ROGERS MANUFACTURING CO., Deft, J r LINDSEY, OHIO 






4 WOODWOAKrNQ power Tool», ifjjw us mahe your own wood 

[alhe, iTmllsaw. birprt* Uit.Lc, ItmAI I - tai-nrl El-K - niri-ll pr , vn>, |>OIT- 

■,1,1c belt. sjikLit. l-anUHaLi, plum 1 , drum, zander, etc. . . 25 rcnti 



¥ weld ERA. Compile- plana and detail* fat building swur awn 

.in' >nU sjsi>t weblt'r.s. De»l£ci£d la- irpcratc- f>n ] lO-vnli, 
Afty ar entity ryrlo rarM'n.t, . , , . . S5 emta 



G CoNCPCTE GARDEN FUHNlTuRC. Hnw tfi milK iHnrhnt, 

i cry, bltd bltlM ami mndijil piidotnls tn rallu-v ]iln.itl r\t rcTaTWi 
CunrrMe . . . . ...,,,.211 c-ents 



V BIRD houses. Haw tn lsulLd for fun or fmflt many Sslrids of 
bird fto«i»rii, InciUiSln-K four ^.pari nwnt lop rahina and ilnglc. 
apnrtmrml tiwmi-h of rUHtlf lUMSipn, bird bethe. tocea, 

fci-'ding a nu( a lab Le- Lon aviary.., 25 tetvlA 



B FARM AND CABDEH TRAcTaR*. CiHnnktc drlailn an the huiLd- 

mg uf ii ftltull farm c raator Tram □ It J aulaiRubllc riirla, at e-nmil 
nut. At™. |d»]te foi- * Harden l rarl nr pnwcmj wLHi a nlnjrle 
i'-j ILuilfr-t 1 , motorcycle rngint T .... 25 ft-nl* 



Q TAK I DERHir. ffimr-lf l<‘ detail a of how to mount bird*, lish and 
f-m^U animal* in |Sfo|ikr pase*. with tiLnt#, on chic nrrnaieunn 

af tbe *hi n- . nttly |llu*t™t«l and prcparrrl by c-spensi ■ 

, . . . - S3 cent* 



POPULAR MECHANICS PRESS, 200 E. Ontario Si, Chicago 
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(Continued from page M7A> 

tury. Walnuts and oranges were harvested 
as long as twenty years ago from trees that 
were grown In nutritious water solutions. 

An important offshoot of soil deficiency 
and plant nutrition research has been the 
discovery that fruits and vegetables grown 
in anemic soils may not contain large 
enough amounts of the so-called trace 
minerals to supply the nutriment that the 
body needs. Iron, calcium, phosphorus, io- 
dine, copper, zinc and manganese are some 
of the trace minerals that the body obtains 
from the vegetables we eat, and we suffer 
when the foodstuffs themselves are defi- 
cient in the minerals. 

In some instances children in poor health 
have gained weight vapidly after moving 
to new homes where vegetables richer in 
minerals were available. A taller, more 
vigorous, and probably more intelligent 
race has been predicted for the time when 
vegetables themselves are placed on a sci- 
entific diet that insures their carrying the 
minerals we need. Similarly, dairy and 
poultry products from penned animals that 
are fed dry rations are low in vitamin con- 
tent and a current problem in animal hus- 
bandry is to increase the vitamin content 
of eggs and milk in cases where the chick- 
ens and cows are kept in bams or pens. 
“Pedigreed” foods containing high vita- 
min, protein and mineral values possibly 
could be sold at higher than normal urice; 

Another kind of 

production of out-of-season vegetables and; 
fruits by means of infrared radiations. Dc 
veloped by Quinter E. Bashorc. California 
citrus rancher, to proterrHris groves agillMKl 
frost damage* the infrai + ed system uses car- 
bon-filament lamps such as are used in 
“sun tan” machines and in automobile fac- 
tories for hastening the drying of paint. 
Vegetation keeps growing even after dark 
when exposed to the rays, the effect of the 
lights being to increase the length of the 
day. The radiation warms trees and plants 
but does not warm the air. 

The lamps protect Bash ore’s prize lemon 
grove against frost at about one -eighth the 
cost of smudging. His system is thermo- 
statically controlled to turn on and off with 
changes in temperature. Oranges and ba- 
nanas couldn’t bo raised in Alaska by em- 
ploying the lights because the system is 
protective for only four or five degrees be- 
low freezing. 

JUNE, 1940 



Does Noise Interfere 
with Your Shop Phone? 

T rylhis Amazing Acoustic Booth 

Do ynu work in a noisy marufsetur* 
ini; department, where punch presses, 

Etimtskn, riveter*. Or other Itiafliinsa 
make shop phenes hard to use? Ifto h ilV 
i, i' st i g.i te [he amazing B jfgfis Acou * ti* 

Hocidi. This remarkable divorles-s tele- 
phone booth ha* 4 pntcnlwj acojitic 
lining which absorbs factory nOis£. It 
produces 4 T 'zo-ne of quiet" In your 
maisiast department. Telephoning in a 
fittrgcJa Acouati - food) i* easy and 
pleasant. The open draigti maki'i if 
easy to clean. Sturdy steel construction 
means long life without maintenance 
ex peuj,c. N d locks, (juts , binges, oi- othe r 
parti lo -wear out. today in hun- 

dreds of factories, power houfei, and 
subway stations. Mailcoupo n for catalog 
describing the Burgess Acousti -Booth. 




Patented 



Burgess Battery Company, Acoustic Division 
Dept. PM* 300 W. Huron St., Chicago* 111. 
Please send catalog describing th^ Acousti -Booth. 

Name , 



Firm Nome. 

Strict . Gtv 



BURGESS ACOUSTI- BOOTH 



mull 



*«hIm f ! ap |^f l ! , i ftifrnfi 

i mu mini 



iiiiiiiiiiini 



C. y BUILD THIS BOAT 
1 ■ YOUR. 

SELF 

for * 27 s# 

1-Nsbltie. or ou t board models, lightweight. Ready out, 
k lioCk-doAvn part.-* g]ue a nrrcivs, il)ustran-(l ln»trtlt Liu II 4. 

N, 5, RIEGER CO., 35 -2nd St., MIAMISBURG, OHIO 




25r ,Df 

Sfnmiaul 

K£Y CHAIN 

■ GET 

ALL ST A res— Tl!P ir.iest navel 
jn rfr.'L-t ULnlaliue <>F ynttr iiwii 
])lau', Iri-nium rraiite arnl etm 
id, "nr, mLn isr Actual c?i 

Uon til your IS-rense Ln exact c 
pif}% as iL Ajjpc-tir*; an ynur r.’i'r. 

<-r.l Li.ir.i-, bor-filiae HIRE M-pvloe returns 
with 24 Kami golil 3=1 uteri frame only 50c, 
— — j. ' T-k:h . 



YOUR OWN LICENSE PLATE 

■■ OTi ^" r ¥ir 



NEWYQIK WONllfS fAlH EJ *0 



GLUlM- 

TSTY— OFLOF-R Miltf-AUfittfSi W A N'T t. 

IDENTIFICATION CO., Dept. PI* 1560 fi'woy, N-Y.C. 




WHOLE TOOL SHOP 
IN YOUR HAND 

Smooth, steady power at your 
Unger (.Lps, r*CS H-DO iici’esnorlr s 
to grind, drill, polish, runt, cut, 
caret, sfinri. saw, ^linrpni, en- 
grave, etc. FIll&s in may AC or 
DC socket-. 

IQ Days' MancyBuch Trial 

Order today. Standard Model 
( illieri rated) r.p m. 16 oz, 

*10,75 postpaid with 3 A ire usur- 
ies , . T Me Luxe Muriel 25,000 
r.p.m, 12 oa. f?. ] ^ .->11 postpaid with 
9 Accessories. 

Chlcaga Wheel & Ml?. Co 




FREE M-PAQE CATALOG 

Cempltta jar^rruniicii* IfnmtH 
Prod-vrU nnd •nliia af'E^ka- 

Ikia IB rj Tiltf n-fftfc mnd LnduHJ-f 
4 f 0-1 GViT El.« -a«iidi. 

1H S, Aberdeen Sl. f Ctif»g* P 111. 
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■ apewftng 

’ trTojTjp Hit Jiff 

0 JfA.p, msl-.r 



CK-& w-ii* isaif rig 



AMAZING 

PROFITS 



Ellis of Texas made $7 8.00 in one day 



JJpVf-r In all hllttiy Of Kintm, la-w'n anil fnmn {oo|» Ima anything 
like the WWfnKFt Ciri.TlVATOH bWII fd r ill vlPEle 

Li^lit r handy il i hat dutri itiL' Work uf a hoe, &i«i i1tr H drill. 
wei'Acr. njlllvjiior, uwn PdKC trimmer. [in Lvcrtzer. rakr, weed 
i inker, grubbing hue kind plow. LVys for HAfrll Aral day li.sidl. 
thM?b mure- wi>rk— L-iL'i e r, bettu:D"-lij leva lime! 

So sample a i laiti,! riin une It, KJ££’i , u'S(ive-**i:' , [is,ji.tIanBl — rully 
enled— eella like a n is.li. E I ■ t-a m*dt nsctrirtion.il rtcerd of vraLqo 
in □«» day! Virginia man ordered 200! T*all mart s-eld Ml irt 
5 ciM*. I III non min, TO in BO call*. Tt-*l«d and used by how- 
pwnvm, iarmi'rt, florint, marWTyni'ert.. HAnltnln, harim, |S^*I f 
etiuoL’H, .Krlkonls, obi ruiitEMinles. Over no niLILlntL salei [hiimIiIu, 
rtlTert and to 013.000 s[nn>-6r No ^A|ilt#[ miuLnd, A "natural 1 ’ 
for all mid utiUmwrvfiifrt- 

WfttTE For oeuonstrsTqr afFtft. fluib and addreis 

fflr lig Profit Sal re Plan. Big inun now ilarting. Hurry! 

WONDER MANUFACTURING CO. 



110 K, Michigan Aye. 



Dept 111 



Chicago, 111. 



GARD EN**f ALL- 
PURPOSE TRACTOR 



MEA D GLID ERS 

IS 5. MARKET ■TJHSliHTB CHICAGO; U.S A 



AGENTS E PLASTICS 



ft* 

1 *ssr 



5 ® 

AND GIFT COUPON 

Knv* mnr*fun fer your money 
kvf FIREWORKS diraet. 

HitK *v«tt order a 55c hjiCc boa 
*i Salutaa THEE. 



SPENCER FIREWORKS CO- 

051 PM rso FOLK, OHIO 



CALBAR 

CAULKING 

COMPO UND 

by tJriit or Cold. Seals opening* irmd 
IhniM fivr -FUffuliiidl I beat Control & Air 
t nufliiiiuiLfU Bulldltwra. Suld hy i'aint A Herd kk re Blcre* 
W bSk yiouf Contr^rtur. 



A Weather 

pilTMlf, II (1 il - 

j-ljiinliijf jdp*, 
lie Auh.Ki.an dp 
i h 1 1 holds 
hint, bmjirr^iod 
l>nar A Window 



Calbar 



Wanu/aL-lunr.im, ef Technic*! PhhUucis 

Paint Avar alah Co. 36MJE H . Martha 5t., 



PNI 1 *. Pa, 



WORLD’S LOWEST PRICED 

ADDING MACHINE 



VEST POCKET 5RE 

FREE TRIAL 



IDEAL FDR BUSINESS Cur PERSONAL USE nul vt acii 
OL’ARAXTKKU At;! l u.VTLl. Not aUNLT 12 ■ 
I 0 JV Opera tfi wHIn only it finger flick. total cost 
A’ lda, Hub rr acts. nmlUpItai. divide*, *BN& no 

rnunts up Id a mi II L uil. Puy» fat Jue]f *0 neY 

prer nnd nrer. I dear Gilt— for BulJn™. InCfflUB Tftl iihE 
ftflSOol uie. MOV BY BACK Of Lit \ NT EE. fiend naisic 
anti iCiiicq, Pay potEntMl dn Ey S3. 50 plus flUi-l ngf . 
fSen'J full ra $|t j f outside U.S,j Money back In 10 days 
if not delighted. AGENTS WRITE. 



CALCULATOR Ml CHI NEC 0 . (Mirr.)DEFT. f (f. P.D. BOX till, CHICAGO, ILL, 
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* W rite for FgCTORY-TO-FARIW j.rLfn*, FREE 
CATALOG And Tm BAY TRIAL PLAN ob 1 ha 

jirwed ib'.iiiL, truebin. lit luodcb have lir- 
Coolcii Cajjaiia, auhi-ur M* «1-Jr ahtfC, f n tnj jltid ita Mll€A 

CHOICE OF MODELS 

Thr*» types-; f.^ktel 

DARDEN TftACT&nS Lil 

% a, 4, & K P. f bra; A^wlidel 



HIDING YH ACTORS Lil 

a end I If, P. nrul HIGH ARCH KTtd(ll I* fl. f.l vlth 
L'A ■' L-Irsraiirt ,1 usu-ryt* i-taE hir-«rfiSrd rnriuoi. All 

have many 5 ne fr.t'iiiraL Ales ,< .niiJrie hiie or movini 
rork Write Ear 



^ j ! i ' 1 ■ : 1 1 e 1 1 b d ivd. L-u'jl j for eU laxiu 

CATALOG. 



-j. i !,j 

FREE 



SHAW N1FG. CO.. AW Front H„ vate^wra. 
jeiJ-G IHepnolla Art-, Chl»r». III.; 1U-G Hi bt Find 

»■■ Wart T*rA City; <H-C Worth l th »-■ CrlHinhii. , D ; 

TO START A SUCCESSFUL BUSINESS OF 
YOUR OWN— toy MAIL’ n iKK Fyl.luin irlLi 

J-(hi fitrib' atm - Hi iir - 1 Iftf i*- Link l h' V icb and 
■ miny. dlllisfi ftarted llltmifut Itlail -Order OueI- 
rn-sfi. - m v ni| UrpLle.l capital, - byi. tLs ^'acc'" ®C Ihcfh all. BubcrT fnllier, 

WHITE rEHSONAL INCOME BUILDERS, GOO 5 HOLLYWOOD 
DLYD.. HOLLYWOOD, CALIF. 



TODAY'S VEST SELLERS— TOVinRflnW ’9 MAO 1 C HOMY MAKERS! 

Krwyont wante I’l. L.^T Jt" S — !f'j« (Kl- ittliwLciit market today With 

OUicK. ek.-iy ar|c.is | ■ lu l | ■ .|i i . . . a hiSf new fl^lu With Fid olf 

M'PMrti'LA, Ckih in ■ :■!• ; .u -i ■•’ I nnr |lm« in ivuill etatikiirPi. 

net All Btorva, rba - tune, ibovel I liaiiilunl tnVAn. nmniirirtunMM 

julI huAineea cannni. ■ - 

LONG TlitP. I'tujFiTa Avull.ihh* frmo 1 WRITE FOR FREE PETATLfi 

tiniduetHn aBOKltfi, Let tut tell ywuhd'w I cir enflQju* 3Bf for HmpLra 

to grt blf volume, eytrft profit bmaiTM*H>, | liaVliUf feLaJ! value of 1 Be. 

WARD PLASTIC & RUBBER CO., 1C21 Hilten H#»d, r*mdalt, M.<h- 



HCt FELLDWST BUILD AMD RACE! 
GAS PO WERED MODEL RACE CARS t 

Thriflin#, Eitibraf uhJ Kmi Oebre. Eli,-, ir.s CLelie nil 
rn-er itie cenaLry. r.^w (Inin. 31 inrbEr indf. Tt<C4* 
Lull? Sprat OrniDBi Lira turned nvir 41 in.p.li. 

Thk ie Amfrkd't Faihit Gnwini and IHrtt 
Intimtlng Hebby. C..;ii |<l . t? hut. CeLaUig [At. 

IHlMlCARS, til Ntil + Cvltimhui T Qhle 



NEW 

INVENTION! 

SENSA- 
TIONAL 
SELLER 



Say you saw it in 
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NEW BOAT READY! 



BUILD OK -4 al Ho me in 
a Few Evening* ! 



•Rffn 



Here I; *. ■•.aJiTm tE 

tiikr 14, fool portable Out- 
W ,3 h.)-YAJi-Thp tM -41 
t’nrria* 4 iblrjlid pr,d dr.lfrl — 
tefcira r;-5ij>ri up fn 9 II. t' , 
curt, end .in'! W«<p!ie .-‘ilr 7 j 
IW. hen^'jrtr.T- J.eidsprwl, 
Bls*l UctrU bTJbOMh 
Yau can build youri 
•Utly, quickly, perfeci.T 
ht henna in * T?»r r-vraingi 
(r.m jiiit pjilon-led, c-;nn ■ 
bleta cuii^brjcLlHi kJC. And 
!,!?* Ftvarly HALF! ESI* 
money fb.'iarh-Til Inn , *rl ling to 
Hkm. Tb«a thera'e the 64L 
Iti . OK -2 Tiir iriutor, mi I , tiiLtR 
—end 2 otbrf paildle ■ uaiA 
K I -YAK ft fnim 3d te fSlU-l 
Ckigtilfl- I'lddle of (Jm* nan 
INCLUDED urlfh T&uf Kill 
Wrfte lor FREE bltf (*dorad 
'"E'ii Ture rimilRi 1 *?' lurur- 
riK lew Factory ■ t o- -YOU 
FHcei" 
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SAVE on out 

fSf|i,NEW 

Mjf low. 



prices/ 



* Gut Trnnip SlriflfR direct 
from (ictorj tuynv. *PLIi 
Ter nil Strintfii • VLb-m and 
i'rijnee#T<pi*ii* Equipment, 
H'rifj/sr iVe* CtilalogI 

H. E. WILLS CO. 

104? W, 47 It. Pirp! ,PM*60 
Cniciifl _ 



Re -Stringing 



Write tOT free particulars,, haw you can rant a 
hiauil new iiiad]liiB fc the saute type tiuw iihkiS 
ill ithiny hiuhcT shops and scaip clinics, fui a 
email mital fee per month, without any alilt- 
fidlLon in Ini.v. The C’rrwltj- XElLV A 0 operaiftfl 
uri- Ihe prlncJpIr ttf itlemiUe vacuum iin-d pros* 
sum, known tu he effectivi Tor forcing ficsh, 
B-LlmulMlmf Irlmni Into the tkcp -rooted blood 
vtsaeJs. Vtrr cm n ■H’l , easy to use. Now tti.it 
you can rent one )'otl can pet- it a benefits an 
cislo.'i of serins, Write tn\lay for dais He at 
this new Lurin' rental plan. 

rm CROSLET CORPORATION 

F.IO Cine inn sti, Cthio 



HONEY 

BUILD YOUR OWN FAN 

THREE -BLADE! TWO-llLADE 

rw %. H P Muter for 1/6 H P. Mater 

re Shift Price $is« Shift prltt 

'■4 " hk" OH 12 ** H” i^.erii 

" %” 4. Ml id ” Vz" 3..W 

" W* * 00 2pi4" V' 3,fid 



Alum im. n 
f'riJpelFrrs 
Shipsril 
Culleet 



MICHAEL ELECT ft IQ COMPANY, Dept, pT. Tart Wml h, Twi 



• A ires of Mf ClC fipnrfc PJmn (?UARASiTyyf> In 
Jf Q ^i lf y iai,]t ' rrCv 1 M ' rtorni ;Mi re -J-JTI i : gr emiro 

J rar *P i-eur &WmT*h] |i , Any fjuJ Lnsr 

*1 \\ lH ; ri’nlEtced ai nurr- mihrait qiM-uLion miij 
vtiEhouL cnoni, snivc- wi(ir Spark pluit trnuh le> 
yrn-c and for alt 13n. MAC, 1C way. I mV product 
S!,?. cstsljltKh^l iiLnim r.iL-iurcr i>r ttLrictlj.- 

T OR V 1 n\ F £ '» r \ -> P i r Sl'KCiAl. 1NTRULIU(.L 
, if, JJJr £ LI* 1 S3 . AtS for 5 |iIues with JLX.TH * 
},f-L £ E5E£ :: for 7 ntuir* wiTti i-.xtui 

a™™ n^ 1 ! 18 : 1 - sfrisrArriftK ct'An- 

WTfcEDj order tyday, EiVillf make and i'var 



~ C ill*. ^ ^-n j ■ 

flllHr ■ ■ NU UPHEEF - -.1'. 

itTTEfltrLEW. htw 

IKIANY ~ ‘ ' 

ANA PITTANCE QBTAIHFS WITH THIS Kd¥Ei RADIO. 

ONE YEAR GUARANTEE 

Peat ready hr Listen »i(h Hartrii r! 'rH | «i .iqr] t.nv uliana fur w* I=i Lnv£*. offinw. hem**, 
himLF^iri l~d. Mtr. SINIP1I TO CONNECT • pfo et^CTRIOITV NffWU, JfcNP 
r+U MONET I Hny ihii-I. 'ii:i n. ciijly l^.fifr ntup piiytara find rljorri B rJH, ■rTi-vnl nr wild 
-f i5. ! 3H lUiif'rb, M. I.3., l ! t ^Ii I ^eiiE Jnuni triil hn Mint cmipiL£i.hL. A irnLuPC cmiip/unS v.ihin, 

OHUtk koWi midcij Radio co. buLK. kniwi. Nik, 



■ in porltct or t-u-'m, W«ip|iA i nly 

L ! i' l: I ' ■ I- fUiLlmih. 

f i k. l r> enva, in ■' 

,.: V|| , | T’ 1 UH t. Lt 1. S . 

(eiTEHTUD UL&ICSN. 

. iralnF iil.lj I'M Ci'ii V 1 , k |, mi-. 

UMFrEHl FLLASLU »ITll ULLLPtlUN 



This Complete HOME 
WORKSHOP snn7R 



rLr A KiT-fiUUT &V¥¥LV* SflfLFL 

Tnc now'lufl Siilplant hoida fccmrtnE record til Ettg 
ml lira jn Li'jt a safe, rU|te«d tnlnvr. KLt uiLiy S7A 
rlrOWrS. then pay 03- yan i;:v.i-T.:l il o ] Q uiiLCdr Send 

ltk for fgldcrr 

BOWMJS SAILPLANES'. TNC,, 

Ad 4 TSOJ, San Fernand<i| ClkL 



f>a and n SUPPLY C 



fj M iliti jt, Span GooJl , Ftrcaimi, U 

C.iOEhts. f-hivi., ett, Sind IOe Um Arm tjti- Th 

I Jag. to be redefined <H furs ordEr Q 

A «t N Supplj Co-, trn Letm Sf^ JUimoaii, Va, 



Write to D^meo Products, hit., Kalamazoo, Micfi 



Do a Profess ion j l Job the firat Timu* 

t with LiTTtft Patterns - Simple, fluicfc.ifln he 

uved over Jnd. i^j-r, M jke mj n^i r -.-i vi ,\<e. 



■uiy San i Alia ml N«w CLEVELAND A1HCAP 

A l H)lmit-pr4ptU«r driven model ESS povrnd cur, 

Complete eitt^Tt pawer unit td tft _ . 1 1 

£cnu 1 Oc PH- cojlipk'le cat- *‘•’'"1 ^ 

atirg deRcriiunp irtodel iro* ran, s^r »N 

^iridan-e*. RRfl. S>iI|MI, etc. 

CLEVELAND MO DEL ft SUPPLY CO. INC. 
fiflSWt Lera in Aim, Cleieland, Ohio, 



this fSMDW EAST rr IS 

Firs* EfOu trace ^iri-iir^J 
letter pa Hern *ilh win- 
rs- - th.en -fill in union 
wlrth liQ«jr brush I 



peiC f pi a * cpiy*a/ r ie if rr?fli 

- c4?n 2- 70, Z.* 6Sr I IV. a. 
4- ■ 0 fc- ITS fi.n l.» ! 4.. . 
& r Jr- £iy r: y -r- fr ^ r F OiT^AsC-. 



A- ya Si*.!*, 
e-«i bio i&j 

F fl - f r i'.^i c i if j'f j j 



MAKE YOUR HOME A -* 
BROADCASTING STATION 



Atttoilnflf, new MVsTic M?KE enaliS-ea- atis’cmt to broarfcaat from wny f**]/ 
part ef TUa home wiila NO WIRES CONN t;CTf:D TO RAOIO- Simjdy *-'jr 
pkur unLt into A-C. Of D-C- eLectrlc ngcfe^i, tjJfOfc or play nutrlc Into £>., 
the nsirrcplion^ and It will be pSrltOd Up IrV any fJUtm anyv.hrra in f t j 
Itir. hCUive. Mystify j'm:r frhPiuUi wj(h MYSTIC' Mlltl, Nunc! Whole- j 
4Rle price of SS.fla TULLS 2 .-.f nonia^H? Irnnuilnr — noihlnir cJre to lhiy> * 01 ^ f 
pr.rl have the time Of yOOr |Lfc, nr rirrter C.O.B- ami hay hCmdnari Oil J 

dtllvifii'. 1U £fAY MONET PACK qua it anT LI. errUvr itniay, 

OLSON MFG. GO., Dipl. IQS, 312 Womlei Aye.,Akron r Oh1o 



SENSATIONAL SHAFT TOOL 



COMPLET^EET 
■lib UififfhiHc 

i*f JtCf? T.ke 



**)?$( 
6*1 kr» 









J 
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mes 
Faster 



SYRACUSE GUILDTOOL COMPANY 

1740-6C Nor^h Salma SfFccr. Syracuse, New York 



Handiest Lubricant 

for home, shop, office . store, car 



r\0 □ L IhaUlah-di tJ'u - ih ft f4 O^I*U, tfr?pl*It, [jrEiaifrlii^ 
L "* nidarlnm penwdar lu brieoiisn EKkm'i "J-Dniw" Ofapk-Air S«i, 
SqypB it rti« f IflKiphntai- cyEndtr *ttj thooi Di jahi’i Hlcr e^nt Oraphli# 
tn rfi« itnP al Prqvbifl. Nai’iifiQ bfrl'fif qn leek I, ftrmrrr,). fiihing Tftfn, 
■|c, |f iiavi pal wlitra liquid and pail« iMbricoftii eu»i auf, iqvnit ♦*», 
bu<i| eiri gr wgnh g-uP, WaiLi pB«-T*£Aljf cn lurffltll ol any PtlOlerldJ. 
S'opi Iqutsk*. flfflavai r s Hei ban binding. i-ghli fri:1i :i. biirn i 
,l Ju«’Sf"Cjj , aph-iM^ Gl)n|lii)»^ *:lh nbcul Wfl ihall:, 

30< oi Mali deahm er wM kf binjkl#i CG-J6- 

JOSEPH DIXON 
CRUCIBLE CO. 

JERSEY CITY, N. J. 



DIXON'S JUNIOR GRAPH-AIR GUN 
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Job Hunting in Test Tubes 

(Continued from nftge B3 1 ) 

trouble-shooting, borrowing laboratory 
equipment and specialists, giving financial 
and expert aid to inventors, and passing 
around reference material. They are de- 
veloping new products, new uses for old 
products, new materials, new manufactur- 
ing methods, new markets, and new jobs. 

The area now is enjoying an industrial 
renaissance. Roy F. Williams, general 
manager of the Associated Industries of 
Massachusetts, says: “The New England 
business boom began in the research lab- 



Nirwttcn-foot crescent-shaped Danes guide kiffh- 
P* tacit y wind around corners of wind tunnel 

oratories. It came with the diversification 
of industry and the development of new 
products.” 

In the old days the fertile western plains 
always absorbed the unemployed from the 
east. Now- that frontier is closed. Free land 
has vanished. Modern pioneers must ex- 
plore the frontiers of science in search of 
new jobs. 

Once jobless youth was given a plow 
horse and a covered wagon and told, “Go 
west, young man.” Now ho is given a row 
of chemical bottles and an assortment of 
laboratory apparatus and told, “Go test, 
young man,” 



ClOur Bureau of Information keeps on file 
the names and addresses of makers of, and 
dealers in, all devices described in the 
pages of Popular Mechanics Magazine. We 
are glad to furnish this information to 
our readers upon request, accompanied by 
stamped, self-addressed envelope. 



For motoring, sports 
events, all outdoors* This 

hijrh'ffraJe telescope hrinyn in d] sit-lint 
object! dearly tiruE sihiirply, takes you to 
Center rf exciting scenes, Atattcff+bitck (rttdr- 
OTi/ce. At dealer's, or direct, poa!t]>Girf, (or 
C-O-D. ). Write for Catalog. 

WOLLENSAK OPTICAL CO, 790 HUDSON A VE., ROCHESTER, N.Y. 



Nwv — dive tin#., mvf teilHVua j«hor . . , m n miia- 
snaKKll JcJt tliM Is U > ! ).' 1 1 )C 1 1 L |U Hit* rj.i\ u Jijj 1 lr,. til* laiiprll. 
Wlth rjmi ■!:- n i. r yuu rati i|a ihe joh in TIMES L'ASTkU, 
a faurtdjtal 1 tine* tfjulrt Tin? fa »1- Mill Ins Abrasive ispli — 

-quJrkly r]aa:‘^r I lu .|||,V £tf :n-l ■ i — lIU'-i a plTni^lil- 

i.riiln fli>l nil. Vet ITU-- -w irli. i ui Bouncs, l r uiatPs yen on 

F-X1HTI, Tift 1 1 afllliHII 1 1T l| I T lie. Went- (lit wuih], w*M bnurl. 

i ii ■■ r ilI , suuic :r — Oil (UEtflT II Jl ur i-uTVed iuifaei'3. 



r ! 1 1 ' IS u tulfr Is i, prc.'UrTfi t'rtl— si a pt I ce y«i rpn nffnnl 
— with a written sunrantre. llniia F - ■ *rn nny IIsIit vrkrt. 
WaiftTW only i Llm. — hnnrty In any jkibLLUmj. Try U il ynur 
I hin HiaM i>r supply iltjler'a, or wrUe uh for rumple! e detail a. 



WOLLEN 1 AK 
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TPI.I Wp it.l fVIT'I.IIC jp III* 

iMii u*e«-y*> 

SEND NO MONEY Jont spend a cent — until you Anew 
that; a New Royal is going to be- worth, many times its 
cost to yuLt. Knon r how easy it makes wntm.g — how 
its many office typewriter fea cutes and tmiirofs help 
you cum out neat, accurate business-like letters and 
reports. Maybe you’ve never used a typewriter — m ver 
thought of owning ont , * . Then you owe it to your- 
self, to your future, to clip the coupon at once 1 and get 
the FACTS. No obligation. 

J -Tw^in-n^rk r a fp. DL & ftH. Off- 



ACT NOW! . . NO OBLIGATION 



WITH MAGIC* 
ftinrfl-ifl new Senia- 
tletiaE [ Set* margin 
4 i u toma I tea I ly 3 I I m r i 
faster, 



| fibril Typewriter Company. Int. 

I Mn n— e. on* tty ONLY -l tt.il Ok NTS A PA ~1 mcludiiLi mi.hIL c*jr>'3iiB rlimri*. 



_ - 1 T *F» . _. 

DepL, C-43, 2 Park Avenue, New Ym% t, H. Y. 

■ Trlj me ln»ir T rnnart n. r«nijiii* on FREE IfOM E T 



RIAL: 

2l r*JT 



nlnj, Eh.iw I 



FREE 



EtoyalV InH-UfLt 
Typmg, Chart. 
Sbrcwa you bow to 

typa RIGHT! 



YOURS! 

The Duo-Case f 
With every Roy- 
al Portable— -at 
no extra price ! 



| .yah*: t 

5JfJl£J!;r ......... ,., r , 

®crrr.. ...... ........... cou.htv. .., ... stajw.. 

I MAKE THAT OLD TYPEWRITER HOP PAY! 

jPCmjR qurrf-e f/U-Jf- i n, u. I j i: i.-.n* a. aBB 4 _ Tp^FliTkiftr,. lEffimJ IBlJl 



'#sA&W/ 



CATALOG 



Stud fw ntk FREE Summer niiloji of vilun in 
radio and PA, 44 buuiiCvl w* Uftyett tidit 
m o-d i J r , P.A . for mrj punt tnd jiuqnw, ell 
(he nelwiftlly idnfliwd radio tut™, pirti and 
Hfiiipoirnt — including. Build -It- You r**Jf kb:*, 
Tl«* book a FREE! Send j 



RADIO, Of?'. IF, I BO firth At*„ I.TJ. 



BRONZE FOUNDRY 



Schools and Home 

Workshops 

Makt jtffjr turn riietlngs of n.5 n n 1 1 rium r Copper. bronze . silrer. FivuhiIit 
seta arc available In tti rc-e- eliee Including 1 -bin 1'itrjj. F. hal u^i Finr- 
nafes. J 13 .JiO, J 19 . 00 , J 27 . 5 U, f.D.b, Runjaa Cliy, Fr*e I'lncular. 

KANSAS CITY SPECIALTIES CO* 
p. Op Box 6022, Dept. P4 Kansas City, 



COLUMBIAN 

METAL 

BOATS 



Light weight, 
II y buiii 

at remarkably low prim. 



durable, cafelu]!] 



milt boats 
Mnde of 

toughest galvanized Copper beaHnff 
Steel. Wood gun-w&Taa, Heavy tram- 
Katn.n for outboard motors, Two or more 
built -hi sir eh ambers for extra buoyancy 
in caae of upset. Rea I wave riders; easy 
to handle. Never leak or wnro. Always 
ready for aa*. Both round tmd Itat Mtum 
boats i ail ■ Lies And styles. 

Write fpr Prtt Beat Boohlet with tfe- 
reripttem and prices of complete line of 
metal boat*— knock abonte for flahertnen , 
llffht weight 11 erry bo&tsfot timrke en<J t»- 
Porte. heavy duty craft for t™ bboard motors. 
Dtokra Wane* if — TcAoefrit d*vetfrp m!»fm colea. 

COLUMBIAN STEEL TANK COMMNT, 

P 0. Bax 4326A He ftf-i.fr City, Mil 



tttem 



^crural 



Like An Invisible Hand 



KEEPS CAR FROM ROLLING 
BACKWARDS on UP-HILL STOPS 

-'/eaves right foot free for accelerator 

HERE'S HOW IT WORKS 

1 Di"krrfc.ririCT car <p a ptop and depr^tne 
the (-lptij} and kualt* iw itals*« h* ni.Mmlly 
wuiilntd^.Tlmib, NeROI+(wts*oO>«i*Uc*l ly. 

2 While h..!:iinii the clutch pedal d-iwn 
with hi* left EqliL the diivcr can remove 
Kid ri^Jit fool, from the fa rut* prdal. 

NoRo I, hold* the brake* applied |tist aa 
thuu^ti the driver wer-v iJ-iv^n on 

(he I imk h podal . 

3 WIiki real j fan- proceed up the hill or 
incline, the driver atep* on the * reel cra- 
lor. and leta cut the clutrh pe>iHi. The 
bjaltE« are automatically releiied u the 
ear Tcovea fur*vard. 

When orderfnii a rvrw car, ppeelfy that It «um Ce»npl*t« **FUi n We Ret, 
, . , AImo ■■ •. x ;■’■:* Tor iriany V#HT, IDILH und ISHii itielins uf cam arid 
tnltk* haelrug hfdhWlk hiekea. 

Many Models Only $12.00 Installfd 
SEE YOUR CAR DEALER— or writ* us 



N ^e-an 



WhanrTEIgd^jcCeapapatian. 

ntumfirtiinn «f lactK—d H^nalSv BnAu] 

B4S4 Plymouth Av*l*U*, St. Lvuil, Mfi, U. S. A* 

Send JULfcK r ERL‘IU-A.K end detail B wi NaKvl,. 



Mihmfn _ 



A rilifrhv 



! " Ak ■ And &Vud4.l. 

My l>r 2 m 
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Srtias/i Hit " of tfie Season — tficse 



NEW RIFLES! 





NEW 



Note stock extends 
nearly to muzzle — 
a m(xlfirTJ r stream- 
lined blending of 
best European and 
American military 
carbine designs, 

Gives added 
strength durabil- 
ity and perfect 
balance. New fea- 
tures include exclusive Safety Cover 
Plate which fits over loading port when 
rifle ig ready to Are — Mtiitarv typv~Lever 
— Croorerf Triagcr^Front* Open Hear 
and Peep Sights of exclusive and im- 
proved design — ■ Streamlined Trigger 
Guard, molded finper Grip and many 
others, Stocks are genuine Walnut, band 
rubbed to be autiful AnEjih. About the hand- 
somest ,22 cal. rifles that money can buy. 

7 -Shot Clip Re miter— Modol 42 M .. .$ 13.85 
22 -Shot Tuhalsr Re pcater^M idel 46 M 15, 95 
15 -Shot Automatic— Mod *1 51 M J 7.95 

Telescope Sight ahown la Mas-gberg ' s fi- 
mous 4 -power matte* Sit 3. wllit patented 
Internal Adj’isuaent featured . FLis, all 
Muishi-r^ and njn.it other .22 ridel, A 
ivntarkabLe relue at 

iSehd for citalca In which tliejc and 
u tlicr Muss berg rtflea, ibotglHU mil tele- 
scope sigMa are a H u -ii r at jj-iA and descrlb*! 
rh L ftai' enclose St to help cover postage 
n.j I 1 1 ji n ill L ng. 



Hess 
scope I 



6506 St. John St.. 
Nnr Haven. Conn. 



GIGANTIC PROFITS — MAKING AND SELLING 

FLUORESCENT LAMPS 

A MILLION DOLLAR BUSINESS 

Hundreds Of pnaHTHTtfl wnitJnpr. Plnri-K, Factors^, peh.im-1 *, ](<■-<]> jlal«. 
UIuIik. Taverns. HeniatnaiuSr Cuu I i-rhc !;.■:• i-nxc* upprwuniitciy SO'f. 

We BUtM'ly nrrr'.^iry jjarta and material rnarty io a«aiMnhia. no 
■MiulnrtltEiL ntrmJjii'y; tnify n ScrtW drU'f'f n , ii i f'd*‘d, Write lOrJsvy Hit 
;.nd fu.lL |iatli?UlMr£, Hr 1 /il'St 111 Jfnur 1 4 rri ■£>-£¥» 

M|D-WfST SALES CO. 

35 Emt Wackcr Drive Room $$6 CHICAGO, ILL 




Mows 



Trims Lawns 

in One Simple, 
Easy Operation 



Save Time 
Labor with a 

ONTAMOWERj 

Tired bscks snd aching arms ju.it don't hap- 
pen to users of Mont a Mower, All the drudgery and noise 
of lawh mowing is done away with. No dead weight to push 
and pull- Instead, just 7 pounds of live mechanism that first 
gathers then Cuts the grass eloS+Jlv , smoothly, and to the 
correct height; no mailing; no streaking! no clatter; no 
rattles. Cuts a 16* swath through long grass, dandelions, 
spike gras* and weed*, f'uta right up to walls, fences, trees 
or posts; leaves no fringes to l>v trimmed by hand. Cutters 
are setf-shariK'nine. Hu ill to laat many years. Guaranteed. 
Thousands in use. Sold direct from factory. Coats little. 
Write at once fur guarantee information and literature. 



MONTAIVIOWER DISTRIBUTING CO. 



323 Houseman Bide, GRAND RAPIDS, MICHIGAN 




Ttow is the time to cash in on the 
growing building industry, Make a new 
and better building material — ont that 
cute building coEtn at every step — the 
kind your builders demand and are 
waiting fur. 

We equip .you with A Line Production 
Machine— Haw materials enter at One 
end — finished products emerge from the 
other— You make them in more than 40 
beautiful colors — You operate with i to 
2 men who produce a volume selling up 
to (200.60 per day. 

Investigate now. Send for “ t Kayn to 
SueceSF." It tells how manufacturer** 
already csbihliphed arc making out- 
standing ja regie 0 a from modest invest- 
ments. Write today while your terri-* 
tony Is still open, 

W. E. DUNN MFG. CO. 

600 W. 24th St. Holland, Mich. 



MANUFACTURING 
/ OPPORTUNITIES 



I 



By Hook or Crook? 

The old expression* “By Hook 
or Crook" surely applies to 
Synero Jig Saws — only the 
meaning is different. Synero 
Saws cut cleanly every hook 
or crook, circle or corner in 
your i>a item. There's* no su till- 
ing necessary and Synero 
Saw r s deliver 7206 power strokes per minute 
with no moving or rotating 1 partis to oil or wear 
out. You cn-iij]£j| accidentally Injure yourself 
on a Synero Saw, They’re powerful, sturdy, and 
portable, 3 Models to choose from-— Deluxe 
Power Saw ( 12 , 5 n, Power Saw Junior 

| 5 ,fbi, "Write for catalog No, A 40 . 

NEW YORK OFFICE - - 200 FIFTH AVE. 




SVNCR0 DEVICES INC. 747 BEAUBIEN 5L DETROIT 



$AVE| 






With 

DATL^Ml 

LCAPERS 



Imy In bulK, Toll your qw-jiT 
3 6 f ! , Ir.nrijh^ I in clud-iing r 

Ffcmm.. SI. Up; 440 ft. ififiun. $4,00 fsa*tpji 



IDO ft. dbl. ftmm. K&i(d ind n-atchrd In 
D A VL ICHT LEADER* $1,75. I Of) ft. siTldo 

. jimr. $4,00 DVd-tpjjd hy yi-uim nvfill. hraults 

lit 'JlAvrtlLD. i-nfM: virrutani, procv*»iuR priwi. , tr.. on k'iuvhI. 
gn'KHjoi? EJulIt i . ini f -.,. Pi |it. E'sni, ihh w. Ran i titi-.iBr*. 

In answering advertisements always write name 
and full address clearly. 





Safe Boats With 
Full Length Spray Rails 

Keep paa^Li merits per feisty 
dry— even at high speeds. 
ClitalOfl sLrO phciwfl today's 
five most popular models 
of BaiUboatB. Two big futlO- 
ries, Prompt ^iptuem. 

CATALOG; FFtCE 
Writ* (or four r*>pv. StnLe birwl -r if 
boal ul wh.i cb yuU are i ateraaTei] . 



Better Built 

Lower Prices 



ClM» |H And up 



THOMPSON BROS. 

PtSHTWS.^lS. {j 4 t£#r*p&c) 



Very fait ■iHIHyhtdd*l 

BOAT MFG. GO. mi 



iia ihw st.. 

COR TXAH Dj H, T 
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CATALOG 



2G0 piJJfs chock-full of tested fn^l Mil- 
erg, for ailcBiflSfl. dealers and opocu dora. 

>. 111 ,', BLp nun issue, jual off Urn pic*S. 

U^eritic* many plan* for Irixullny 
e h If I r oete of ii'tii u>l i Hal" add f-3 tu 
$1$ a day [0 ytwr earn inns. It 11- 
lutVr&tcft cai lLi - ■: 9 Roada, auiGDioMle 
aiTd'' ? . L :(it U':J r 1 1 d uid l' 1 1 >r< ] -.1 ncec sail Lea, of. 

Q it specialties, vearhlt apparel — uver 
GOTO first quality items ftt lin* » holt- 
la Eo pricea. fosL about 3.5c, FKKE while 
alack lasts. Get your copy tij m j i I, | u n 
your reqruesL for It, nw, 

h¥at water YasFly 

PLUG HEAT-KWIK IN YOUR LIGHT SOCKET 

Frfli, Die season is rtinjr, Furp ictj he Ins shut down, create 
a bol water pioblrM^ Heul-Kw Ik hearer hclpi f)t,lv« It, intense heat 

’rn hy the heater,, goes directly into 
the water. CMftcea, hooifi, Rhops — need 
this annum.* device, If! ini p Le rtemnn- 
st ration. Indies gulek rales. Contpliete. 
ready n?r operation., In any 110 volt 
kntiL aoeket, f luare n teod to please or 
money hark. * 'Oflll ■ gents, only 

Sample 85c Doxen $8,88 

Spors Co., 4-40 Federal, Le Center, Minn. 





COOK and HEAT Slips Irate Atiy Stew* Ran go 

With Oil In Yuir Present 
Stave or Furnace No 
Drudgery. Dirt W Ashes — I ji- 
teftw Went ilvlek at SMALL COST 

OVER 40,000 SOLD 

Heats any cheap humfr ever fatten nUl ToC lCn# r^l. 
ft -t Ltiarir-e . Bunn apijlrtitri' ell nti] la to nr furl oql, no cIokkIeliv up 
rU'on, Inter, nr heat by Simple Torn el Valve. GUARAHTEtD. 

30 DAYS* TRIAL 




frdert pfF- 
(JUi-ck. 



and 



I'mvc ILi cltieierieyH troh-veciiertCif- 
ceonomLcnl ope ration wLlhereit nsk. 

Writ* Immediately for SPECIAL OFFER TO AGENTS 

m-lsn Will demoHMfji te anil tnlte OTrlem. Write qlilrk, be (l rite to learn 
How Id make heai. JIONEY MKIal hoW, ipure or lull time— mail Ic 
[wtraiil luuay. 

UNITED FACTORIES, F- 7 S 1 . Factory Bldg. t Kansas City, Mo. 

BE-STRING TERRIS RACKETS 

ARCHERY and GOLF. FREE CATALOG. 

Emrn Good Monty ot home* Everything furnished. 
CM ARLES- GERA RP CO., m 8 . Stmt. Dcpl. PAM. Chicago, III. 

AGENTS Front SIGN LETTERS 

Fn-r store Fronts ana Offer? tv Inflow*. Anyone run put 
LljtTjj on. Fite Samples. uherai Oder in yentful mtenia. 

METALLIC LETTER CO., *3& N. Clark St., Chicago 




FREE! 



NEW bRITAlN 



i-io Pjgc (uiuiy reference t™t on complete tme of 
Si: inky Tools, plus heiplut dbies and information, 
Write for Catalog n, 

STANLEY' TOOLS DnisiOTi Of TJic Stanley Works 

105 ELM ST- CUMN. 



SPARE TIME MONEY 

There r i A Kikff demand for the man? tiarai-UJCled ■rMcIeifl 
yMl can, male a with the Kura LvalkktrcTjift St-l. Wm 7 
ifjim to mate syood nton-rp fcn v-uur Eti&re Unic. Com- 
plete outfit ijieltullflff tools, leather*. T»ueniB F Gtj*-- *nil 
full i-netrurtianiy-. o-sljr tiS .ClQ—On sAte fit TM-din-g 1 Depart- 
ment Siores or order fllie* 1 ! pfin pay pfriuvum on pmwi. 
&2.&0 ouLssdv U. S. 



LEATHERCRAFT 



1 When ordaruip sireet.i-pip parno nf ymjrD^iart ■ 

IFnSW mrnt HLo-rr t-u this ad. and vre will mrludewll 
ymjrsei.Uii^'extiwOvM'preJca’t. iHdstTalfldriaudtKml! 11 

K. A* iwm CO, UniluuwtMi N, T, 




COMBINATION 5 in 1 
ROTARY WOOD PLANER 
>ANELER • TENONER • RABBETER 



FITS ANY 
DRILL 



ONLY 

* 7 50 

READY TO USE 



KQfHV IT WORKS; Simply Klip the ETOUlVl ItWl Rliarlk <rl tile 

lil4 her hfjHl Inin Iho 0 ?iul-K *f any C-j li.p. ctr larper drilt press., 
livk etplndJe. Tvum on tilt jioiver and p:i»s svnrk piece Iw-neaLli 
the mlafinE head w|[h firmer lip ranteot, Ope carat, ptTTmlly ft 
fltnw in 3000 r.p.m, with pewanpy itlaiiinic apeefl. This .vWl 
itMJi in IrmermLly bill* ncaul rind Safely deAiytLcd r,\vill nnt damaec 
■ CrJEl presa nr harnp ( hy dpCralnr. ‘■himinatf-s need fur nunwcpPH, 
hiprh^pFtccif wflpfcHiion curls. Paivnii'iK. piainw, ana ainiul- 

(jiAffliidj' Si! sire.'; of ivo<Hk BFi-d rila.siie^ . 

’PL A Hi E$ — Ttnf U-irkicSt JtraLiis and kimlUy wood a Hhicltly, Simply, 
VrithtHJt q'lTnrt — (□ linear precisian CoteninCes ami airate smuolln 
liens. F.lUnlnftUW hand er meelianleal pJanlne 1 anrt njipdipg. Will 
ppt ftccuw, scrtLCh f nwrlt, burn or Eouffv Uie rurbee. 

PA H tLS— 3Sinw yCm ran achleec p|| manner df TMMlutifuL pnneliriK 
efrect* nn donfs. driiwers, fumLlure. epblnels, eiy, veiLh I; i:liTrm,g 
SEHHid. PrcvLdc* true rnlye^ anil n*t1 li-STPOOl h Ultfietl. 

TENTHS — ■Will. atnaSantt inerJumlraL preclsiapi 10 wllhln .Ch>2 Inrli. 
rwvidlJijr perfectly parallel tenon turflfni. (Hi Ly l(iul of iis injirl 
win not oheck, nether nr cTilp worn piucc. No fpeeial experience 
mul l-cd , 

RABBETS -All types, ami klcide pf fpitlnH,?! nnd CFOOVCS With abom 
Jute prvfldqn *nd AHatP-sniooili tdgea, 

RollTS Tin 1 . difilr-uH OperjiLiDii imw nlmpliflcd brynnfl belief, 3Si> 
blade ehtntea or idjuxlrarn l* rcciulred for any distinct OJienatlnn. 

— MtiMir BACK FRIt TRIAL □ It AH AN TEE — 

Try lids t'Crsai I it. IQW COet, safely Uit»t at □ ur eKpeuse- Send 
check, money Order, or order C.U.JJ. and. we ■wilt ship pnivfl ftOsl. 
prepaid, any place lii th 4 " V.K.A. for Bf .h(J, We Offer yuU a iO-dny 
trial — fiifront.-e a full refund if ml complcloly ^atifnitsl . , , Nv 
■lueslioiJH aghoU, Try it Arid Lie cOnOj iictxl. 



PR EX LITER ATLlRE a DEALER OPENJWQ* 

BAHR4N Tool co„ i«C-, ArchHatla Ridu,, OETRaiT. much. 



THE BARRON MULTI-PURPOSE 

5-'»-l ROTARY WOOD PLANER 




GEAR REDUCTION MOTORS 



40—1 ratio. 5Uuo nf'M tn mO pt L M: *~ nn 

0 vplt IJ.C- filejiL for drlel riff nmd^t J> Z JU Pfl 
erniu'd, inrnmntlv^^ — liUiltlUkn- *3eC. 
drllla, iUri! tallies, etc. WJjj[p they rflitpaiD 
la At, Duly $3M)0 pPRipfllfl,, 

EARL EQUIP. C 0 M S£i Wa«.hiHgt«n Bivfl., Chicago. 




YSTERIOUS DISCOVERY 



Stop Wnsting GasI — trim do] tare off gas bills 



f«stini»el 



I Q s™l'nnl AUTO OwNtifiS (Vfrvwhfft pruiu 

I rs ^N VAClJ-SdATlC! Pnrvfi l« nt. it k putn. 

xdS? P& ^TT ttwtri*] tPiitsyt™ nothinfr- 

r Si Airtomalic Sup Of charge Principle 

| ^ « F /T; Vt(D-nutir it £sh>fi|( tfj/dntlf Itapmttsas 

J ", a jjjio the Gapereharae prinf Iple by automatieally add- 
_Tl _ _ . rB It) b b enurre of eEtrs ox men , drawn free from the 
FrfS ALL CARS outer air into the heart of th-e em mixture. It is 

r . t stTueledrtf p i r antiialy aetoniittc and altowj the met isr to "bTealhe' ' at 

foped ■ntoB.i.-TK ,-,.ri|; ^™JT^t Came. openEna uidctoein# a> rtflnired. hire* 
i. ■ ■ ,, r .| i„ 1 j„ , r ,j l3 f nu to an x*t enfltii. batter o»eti«F serf 

SSS AGENTS Z&LMST 

FORiNTRoDuciNQ. He re's, a splendid opportunity for unudutl stlet 
and profit*. Every car, track, tractor owner a prospect. Send name and. 
■ddreai now for Iile n»nry making offer and- how you can roan frw. 

TW* Vaeii-RittiE Gh, 701 7- 5 if W. St atm Stmt, Waunal*H,WH* 
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"IT 1 ? nun 

eayinp uf iti# 
L’erT»uiiLi i.-- il 
fin! fltl'l 

Chevrolrl Sfn 

to kill =iC r 0 kk |.: < 
tEi roup hoi il j 
as llie wi.ml- 3 ] 



NOTES FROM A CRAFTSMAN’S — ■ — 

HANDBOOK ... — 

- l ° nge t j)OD' HV **** ^ 

SOl*T CC -= 



i ««**■ ’ *.,c mat «* er lUe new 

«* lu ' fc boov »t F' 5 " 1 ^ 

, ^'"' lU f ilg co^^ cll ° t lactor*' loo ‘ H . W 1 0 Chevrolet- 

, 0 .^ 1 * ,,,<r ana \ys. 5 «' 11 import*** Eisbe r on lbe 

■T W FteV :;l «*• »i ? U9S , VO *e « CW B01 ' ' te „o ***T 

ilauon a» d * ’ aS they »1>V^ -TV'"' Glas4 in < b,! n , 

,,„lcro fea‘“ tuS * ‘’'"Tlwiodow ’ r „ # -n‘>l 

lor le«» D ®. , .. VII S, Ub “ “ . =.fety pk 



^ aet :T^^“ ebeatl “u« *-*“ 

li-vy v o r \i»w«'" n Mvio- in»“' auon ’ 

i„av '>y l * B ''oi>uc»« trtlof vai ,;. ,v aU v°’ nt ;'T 
n *Oi^oUe»Pl ,,,« Che* 10 )'; 

i: «i^jr£ »• »*• c 

i-vefl ll ' - |\ie ° 11 I 

with i TO,t 



1M" tohllt vnlni' iriiiiilr’rl rm’btOri^lK rn# 
I 'i IhtUii'vrH.U-l, AmJ ii mu mos-t 

- TU'W Uriel v lr> Ktr-lii’i — in ItMNUll y + i’nm- 
ly, Fi t in-uiii L i», it proiidn lln 1 au-w 

‘ciiil l’)r Spurt Syrian shown hrrr 

j r. - -ilVr lli- t" ■ n I Safrly Pint*' < S fc u - ^ 

II ilmijr >i i ik.lniv - anil Vcilli|4ne( a a ’Veit 

ieW, 



UodT^^' Sheet 

** B 1 ' ♦ * no srf*r Sh ^L 

■ ^ There ^ ® 

» rf «1oll GU “ only *• 

(or A» $»* A** 

Body l«y J ’ s , flt4 in ; ,Vrro '* c “ n 

s ider»Wy Gll , fc Te.W *'* ,norc cyr- 

Satevy * h Sa f e wFin' e ®“* 
fl rain >1'*" S . . ‘ 






l fin* b*od*&' ted 

tpfisirtft^ * ^ |0 pcec^c w * e i * 1 

£ t \ ie Body 

scal g of the n oUO « ^ _ TV** * 

*«**»«* '*> u , keep lbt . ' ii«-nnrl«> 

Ua «- p” ,eo1 * 



on Gem 

iHfvigm ► rOliT I ■» * 
iUlCK a lAlALU 



M, p t p B . car; Chi 
0 i ei i m $ i i l I 
CAOUiAC 
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POPULAR MECHANICS 







P AT E Ny JQ. 



■ nnTitiFi 






inratnftiiniii:i!iirn^ 



CAIWLaC 



OfW&EK 



DODGE 



FORD 



•OSAMA* 



UwCOLM 



QV|KLAMP 

FACKABQ 



Fir^OUTW 



STUKMJtet 



WITH new CHAMPION Spark Plugs! 



E veryone knows that 

old, worn-out or inferior 
quality spark plugs* or those chat 
have had 10,000 miles or more 
service, greatly impair engine 
performance and economy 13ut 
because deterioration is gradual, 
and hence not always noticed — 
millions of motorists depend on 
Change Week to remind them 
that a new set of Champion 
Spark Plugs definitely restores 
lost power, speed, economy and 
dependability. 



Your Champion Spark Plug 
dealer renders special spark plug 
service this week. Checking and 
cleaning will reveal where new 
spark plugs are necessary to 




restore lost “pick up and go." 

Demand Champions, if new 
spark plugs are needed, because 
they make every engine a better 
performing engine; because they 
are the spark plugs champions 
use; because they alone have the 
leakproof qualifies so necessary 
in today's high compression en- 
gines* Pick up and go to your 
Champion Spark Plug dealer 
NOW, because you can depend 
On him to put new “pick up and 
go" tn your car* 

































lntrt h I act ng fh esWrjt rid '$ 
oivn pr ad nation rap 




Jiihi make your next park (JlietiterfieUta tUalV all. ami 
a' ipiiik hs you ran li^hl up. you'll Irani llio meatunji of real 
mildne . . * ami you ^ill Irani tlii^ (m»* Oir^lerJiclil* are 
cooler ami ikluiilrly Uctlf-r’ La^lin^ ^ i.m fjrt all of the riglil 
uii*h rr- Jo you r ^mokiii^ pleasure i 1 1 1 Choir Hie Lla . „ * the 
kit*ie*l figure! tc in America* 




I 




